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THE NEXT CLASSIC POLO SHIRT 


POLO RALPH LAUREN: NEW YORK CHICAGO MANHASSET SAN FRANCISCO DALLAS 


GEORGETOWN 


PHOENIX PHILADELPHIA 


HONOLULU 


PALO ALTO ATLANTA 


SHORT HILLS BEVERLY HILLS 









And what a world it's going to be, Carlos. To help us all get there as soon as possible, we're 
Internet building the new, high-performance Internet. Designed to the highest standards of quality, 

T elephony it's faster and more reliable than ever. Enabling people and businesses to communicate and 

collaborate as never before. And bringing about the convergence of the Internet and the telephone 

Nortel Networks, the Nortel Networks logo, the Globemark and "How the world shares ideas." are trademarks of Nortel Networks. "What do you want the Internet to be?” is a service mark of Nortel Networks. ©2000 Nortel Networks. All rights reserved. 













network through Internet Telephony solutions. Which create avenues of 
opportunity - both social and economic - that know no boundaries. 

So come together, right now with Nortel Networks™? And make 
the Internet whatever you want it to be. nortelnetworks.com 


NORTEL 


NETWORKS 


How the world shares ideas. 





Manhattan road construction, as felt by the RX 300. 
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THE RELENTLESS PURSUIT OF PERFECTION. 



















'From the very beginning my great-grandfather. 


Adolphus Busch, insisted that it would take 


superior barley to brew a truly great beer. 


‘Barley is where beer begins. It's the body and soul 


of beer. Which is why we invest so much to ensure a 
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selection of the highest quality barley for Budweiser. 


'In fact, to meet our own exacting standards, we 


founded Busch Agricultural Resources, to develop 
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GETTING TO THE VERY 


and perfect varieties of barley and other ingredients. 


there are two basic types. Two-row is for smoothness and 


We re breeding barley varieties that offer the best taste 


sweetness. Six-row is for crispness. Our brewmasters 


and consistency for our brewers, and the most versatile 


blend them to provide Budweiser with just the right 


growing characteristics for our dedicated growers. 


balance, just as they've done for 123 years. 


‘Of the many varieties of barley that they grow. 


'Our barley experts do more than develop and distribute 


http://www.budweiser.com 




seed. Come harvest time they visit more than 2500 fields. 


at the front end can we ensure a quality beer. 


like this one in Idaho, to hand select the best of the best. 


"And quality is the very soul of what we do." 


"Our hands-on, proactive approach toward 


barley is unique among brewers. And much more 


expensive. But only when we build the quality in 




August A. Busch III, Brewmaster & CEO 


Budweisei- 


This Bud’s for You 


©1999 Anheuser-Busch, Inc., Budweiser® Beer, St. Louis, MO 
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Everyone’s captivated by the promise. But not everyone is seeing the profits. Electron Economy changes the 
picture—with a farsighted combination of consulting, technology and operations management services. E-Commerce 
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Operations Management is a customized answer to the complexity you face. And it’s built on our open and 


extensible Internet Transaction Operations Network. Download the whitepapers at www.electroneconomy.com/1 

















Copyright ©2000 Electron Economy, Inc. All Rights Reserved. 


















The old 


rules 

of business no longer apply 

And neither do the old 

operating 

systems 





Microsoft 

Where do you want to go today V 



Microsoft® Windows® 2000 is a new family of 
desktop and server operating systems built 
for the new demands of business in the digital 
economy. Built on NTtechnology, Windows 2000 
has Internet services built right in, making it 
the best operating system for doing business 
online. Online or off, Windows 2000 offers a 
new standard in reliability. Windows 2000 
also lowers costs because it simplifies system 
management. And it’s the best operating 
system for taking advantage of all the latest 
hardware, from the smallest mobile devices 
to the largest e-commerce servers. The rules 
of business have changed. And Windows 2000 
is the operating system for the way business is 
done today. The Business Internet starts here — 
www.windows2000start.com 



Microsoft 

windows 


2000 


© 2000 Microsoft Corporation. All rights reserved. Microsoft, Windows, the Windows logo, and Where do you wanttogo today? are either registered trademarks ortrademarks of Microsoft Corporation 
in the United States and/or other countries. 
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Who knows what the crazy, unpredictable 
world of the internet will look like tomorrow? 
With this access switch, why worry? 


Digital DN A 

from Motorola 

THE OF SMART™ 

The Nortel Networks™ CVX™ 1800 access switch leads the industry in reliability, 
capacity and stress relief. Because DigitalDNA™ microprocessors from Motorola 
enable it to adapt to future standards and services. So however the internet changes 
in the future, the CVX 1800 will be ready for it. DigitalDNA is chips, systems, software 
and the ideas of thousands of innovative engineers dedicated to helping smart 
companies like Nortel Networks build smarter, more reliable products. How can we 
help your business prepare for tomorrow? Contact us today at www.digitaldna.com. 


MOTOROLA EMBEDDED SOLUTIONS 














An open email from Eric Schmidt, 
Chairman and CEO of Novell 


Novell 


www.novelLcom/netservices 





If your e-commerce orders double, 
could your infrastructure handle it? 


ASD Systems provides software and manages the infrastructure behind 
e-commerce. Our solution supports the complete e-commerce-related 
operations of Internet retailers and direct marketing companies. 


Proven one-stop e-commerce systems and service solution 
Per-transaction pricing 
Web site integration 

Real-time order management and fulfillment processing 
Scalable call center, fulfillment and logistics services 


ASD Systems delivers an alternative to the costs, complexities and risks of developing and 
maintaining e-commerce-related operations in house. We can pick, pack and ship your products 
out of multiple warehouses. ASD Systems can have a solution operating within 60 days, with 
little up-front investment required, and can customize our application software to provide you 
with a solution that fits your business rules. So don’t wait. Prepare now for the day your business 
doubles, or triples... Or is ready to deal with the opportunities awaiting in e-commerce. 


Let us show you how we can support your commeree-related operations. Visit our Web site at www.asdsystems.com 
and contact us at either 1-888-293-8409 or sales18@asdsystems.com (NASDAQ: ASDS) 









CASH. ONLINE. NOW. 



.aypal.com, the most popular and fastest 
growing person-to-person payment tool on 
the web. It delivers what customers want: Cash 
payments, quick, safe, easy, and free of charge. 

Paypal’s phenomenal success and explosive 
growth is driven by the inherent viral nature 
of the service: every time someone emails a 
payment, the recipient becomes a member too. 


Paypal lets you accept 


VISA 


MasterCard 


The market for email payments is growing 
at an exponential rate and Paypal.com is in 
the leadership position. Customer preference 
has made Paypal one of the fastest growing 
financial services in history. 

Paypal.com — fast, safe, easy and free. 

Check it out: www.paypal.com. 

PayPal. 

The Payment OS For The World 

























































The Job Emails Started in 24 Hours... 



“The first thing I used was Announce 
Availability, and I later went in and 
tried the Job Seeker option to get a 
customized daily email letting me 
know about new job listings. You 
can really tailor it to find just the 
jobs that are specifically what you're 
looking for. Within 24 hours I was 
contacted by several agencies and 
the job I ended up taking was for 
more than twice what I was making. 
Just click the dice. It works!" 

John G. Seattle, W 'A 



ilice.com 

High tech jobs online 


AN EARTHWEB SERVICE 


NASDAQ: EWBX 






connect/on 


highly 

organized 


m s^jnonstrous new, ;;gfiliilll§I^^ 

bra^Ko-brain connection between your 

/ V digital cell phone and your PC: 

DataPitot 

Contact Management Software, /" t 

Switch data back 

and forth at lightning speed in a simple nj ir7 
multi-window drag and drop environment. 

Store up to 10,000 data records. 

Access, retrieve, search, sort, edit, manipulate and merge PIM data ori demand 
through new contact input with a breeze. Synchronize with a click. 

Keep your data secure and end the horror of lost phones. ..forEVER! 

SJK. « ML„ 223014 wests 


Contact Management Software 


Sold with USB or serial data transmission cable. 
Compatible with Windows 95, Windows 98, 
Windows NT and 2000. 
DataPilot is a registered trademark of 

Susteen Enhanced Communications 


A rMii 


#5 Retail 
. Si Price 


22301 s. western ave , suite 
toirance. ca 

co'iltdl t 800.282 Uj /r> 

www susteensales tom 





INGRAM 


What you need, when you need it. 
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freedom decisiveness faith spirit motivation leadership desire guts determination joy vision nerve tenacity moxie 


No one said running a small business would 
be easy. Especially in a big business society. 
But thanks to the Internet, companies like 
yours are now competing for customers all 
over the world and winning. With a little 
help from SmartAge sra ,com. 

SmartAge makes the Web work for you. In 
fact, we've already helped over a million small 
businesses find new customers through free 
advertising and powerful tools that help you 
sell. We know what works because we've been 
doing it longer than anybody else. So whatever 
your current Web capability, SmartAge can 
help you succeed on the Internet. SmartAge is 
the biggest and fastest growing small business 
community on the Web and the surest way for 
you to get your small business right where you 
want it to be. 

SmartAge~.com 



©1999 SmartAge Corp. All rights reserved. 













VOICE ENABLING YOUR 
SERVICE ON THE WEB 



The full reach and proven 
quality of ITXC.net, the largest 
Internet telephony network in 
the world, is now available to your 
customers for web calling. 

Since 1998, traditional carriers have used 
net to provide worldwide call completion to 
phone customers. ITXC's BestValue Routing™ 
technology delivers quality so good that callers using 
ordinary phones don't know that their calls are routed by 
their carriers over the Internet. Quality so good that nine 
of the eleven top US telephone carriers have chosen 
to use ITXC.net for their traffic. 

Now, ITXC is offering this same network to enable you to offer your 
customers high-quality worldwide web-to-phone service using your 
brand and integrated with your products and services. 

Phone-to-phone callers expect quality. Web-to-phone users 
can now get that same quality using ITXC.net. 


Contact us today to get your web customers communicating. 
Your Customers, your service, your brand. Visit www.itxc.com or call us at +1 609.750.3399 
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YOUR 
CONTENT 
HERE - 














Unlimited space, very limited access. Finally, a fully secure, web-based content management 
system. Share, manage, track and store projects within your own collaborative community. It's easy - all 
you need is a web browser. It's also the first on-line service to offer an insurance policy for your 
content, plus members receive up to 100 Megs free. Visit us today at WWW.mediadepot.com 



Media Depot 

YOUR CONTENT IS YOUR BUSINESS 


A product of eMedia-IT Solutions 




Introducing MusicMatch Jukebox 5.0 —Record, 
download, organize and play music and videos on your 
PC. Connect it to your home stereo, download music to 
portable MP3 players, or burn your own music CD to take 
on the road. Plus, tune in to thousands of Internet radio 
stations—we'll even make personalized music 
recommendations based on the music you like. We've 
won nearly every major award for jukebox software, but 
we're most proud of the fact that millions of people use 
MusicMatch to get their groove on every day. 

Download MusicMatch Jukebox 5.0 > free > www.musicmatch.com 

MUSICMATCH 

Take control of your music 


J^ree MP3 Recording j^ree CD Burning j^ree Music Organizer j^ree Internet Radio 
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you need them. To be fast... responsive ... secure. Some companies 
work hard to make your experience a good one. How will you know? 
OnSite. The BMC Software OnSite symbol brings you assurance. 
Assurance that the highest standards for performance and the best 
technology are at work. Where will you see the OnSite symbol? 

On your favorite Web site and your most critical e-business applica¬ 
tions. When you see the OnSite symbol, you’ll know. 


BMC Software 
Assurance 2000 
Conference 

Las Vegas 
May 21-26, 2000 
To Register: 

www.bmc.com/assurance2000 
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Assuring Business Availability™ 














"/ promise you there will be one company 
you can trust to lead the 21st century 
info-electronics revolution. 


i.e. HITACHI 


At Hitachi, "i.e." stands for information electronics. The ”i" signifies M 
our direction for the next century, recognizing the key role of informa- H: 
tion in our world and its potential to make our lives easier and more 
convenient. The "e" is for Hitachi's electronics technology, encom- I ' 
passing the broad spectrum from multimedia products to network sys- I r 
tem solutions. By integrating "i" and "e," Hitachi will position itself 
to contribute to a future society in which information will be valued H 
more than ever before, backed by the comprehensive capabilities of H 
the Hitachi Group. As part of this initiative, we are establishing a net- V 
work services company that will use encryption and electronic water- ^ 
marks to implement highly reliable solutions under a unified Hitachi j 
brand for both corporations and individuals. We are also enhancing our J 
information services for business-to-business electronic commerce. ■ 
Meanwhile, we are strengthening solutions-business alliances in the in¬ 
formation sector. In digital media we are building on our accumulated fl 
expertise in such areas as video content distribution to provide customer- ■ 
oriented solutions. Intelligent transport systems, biotechnology, and ■ 
the environment are also fields where Hitachi can show the way for¬ 
ward. Far from being limited to computer technology, information H 
electronics offers answers in the home, in the office, at school... in ^ 
every facet of our lives. Because Hitachi makes hardware and soft- 1 
ware, major infrastructure as well as multimedia products, such info-elec¬ 
tronics applications are a natural fit for us. This initiative means a shift 
away from being a manufacturing company, as we grow to become the 
best solutions partner that will meet the challenges of the future. Of 
course, the two letters "i.e." from the Latin id est also mean simply "that 
is." So when I see i.e., I think yes, that is my vision of Hitachi. A Hitachi 
steadily increasing in corporate value as we improve asset and capital effi¬ 
ciency to ensure dependable profitability. Already, in the first half of the 
1999 fiscal year, we have moved into the black. From now on, we must 
embrace change, move with agility, and respond sensitively to customer 
needs, both as a corporation and at the level of individual employee attitudes. 
As we progress on this path, I promise you there will be one company yo 
can trust to lead the 21st century info-electronics revolution, i.e. HITACHI. 


Etsuhiko Shoyama 

President and Director, Hitachi, Ltd. 


HITACHI 


For details of the Medium-term Business Plan upon 
which this corporate message is based, please visit us at 
http://www.hitachi.co.jp/business-plan/ 







www.aeromexico.com 


• Reservations 

• Ticket Purchase 

• Schedules 

• Aeromexico Vacations 

• Frequent Flyer Account Status 


• Frequent Flyer Enrollment 

• Special Faresavers 

• Arrivals and Departures 

• Products and Services 

• What's new at Aeromexico 


miles 

. y ) /YY///r/- 


4000 Bonus Miles With First Purchase Through The Internet* 
1000 Bonus Miles With Each Additional Internet Purchase* 


4^ aeromexico 


Visit our website for terms and conditions. 





BIOLOGICAL SPECIES ALMOST 
NEVER SURVIVE ENCOUNTERS 
WITH SUPERIOR COMPETITORS. 
















IN THE GAME OF LIFE ANO EVOLUTION THERE 
ARE THREE PLAYERS AT THE TABLE: HUMAN 
BEINGS, NATURE, ANO MACHINES. I AM FIRMLY 
ON THE SIDE OF NATURE. BUT NATURE . I 
SUSPECT, IS ON THE SIDE OF THE MACHINES. 












WHOAAAARf 


I'M AS FONO OF MY BODY AS ANYONE, 
BUT IF I CAN BE 200 WITH A BODY OF 

SILICON, I'LL TAKE IT. 
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WE CAN'T SIMPLY 00 OUR 
SCIENCE AND NOT WORRY 

ABOUT THE ETHICAL ISSUES. 























SEE INSIDE TO LEARN MORE ABOUT RELIABLE IBM PRODUCTS 



I GET 

WHAT I NEED 

TO RUN MY 
BUSINESS BETTER 


DIRECT 
FROM IBM 


GET THE TOOLS YOU NEED when you’re a business 
on the go. Thin, stylish and powerful, IBM ThinkPad® 
notebooks make the perfect travel companions. 

They’ll go with you anywhere and make it easy for you 
to stay in the loop. 

HELP MAKE EVERYONE IN THE OFFICE MORE 
PRODUCTIVE. IBM PC 300®GL, Small Business Series 
desktops come preloaded with leading business productivity 
tools, including Artisoft® i.Share. This convenient software 
allows up to ten users to share a single Internet connection. 

FIND THE PERFECT MACHINE FOR YOU. 

IBM offers plenty of configurations to choose from, so 
you’re certain to find the ideal systems for you and your 
staff. You can customize your technology with IBM 
accessories and upgrades. Whether you buy direct from 
IBM or through an IBM Business Partner, you’ll find the 
tools you need to run your business better. 

GET FREE ADVICE AND INFORMATION. Talk to a 
small business advisor or go to the IBM small business 
center Web site to learn more about the IBM small 
business program - tools, e-business solutions, 
world-class service and support priced right for every 
small business. 
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REBOOT 


COLUMNS 

J. Walter Thompson’s Digital Campaign 

The Wired case study in a radical upgrade attempt. By Warren Berger 

Ice Station Vostok The key to life on Earth - and the moons 
of Jupiter - lies frozen in a prehistoric Antarctic lake. By Oliver Morton 

I’m Ready for My Startup, Mr. De Mille 

Tinseltown's Frank Biondi makes a dot-com power play. By John Geirland 

Instant Access Memory Stuart Parkin is reengineering RAM 

so we'll never have to boot up again. By David Voss 

182 Blow-by-Blouu IPO Slashdot.org mouthpiece Rob Malda 

tells the inside story of surviving life in the quiet period. 


Cover photograph: Davies + Starr 
Introduction: Simon Grennan & Christopher Sperandio 
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FEATURES 


218 Computers, Real Cheap! 

They'd cost a dollar and be made out of paper. Here's Jim Willard's 
big idea for a turn-it-on, tear-it-up world. By Edward Cone 


The Daytrader, the Dumbass, 
and the New Democracy 

The Mad Max of Wall Street, Anthony Elgindy has seen the digitally 
liberated stock market of the future. And the public is there for 
one reason only - to absorb the risk. By Joey Anuff and Gary Wolf 


234 

238 


Industrial Light 

Mixing crystalline "lightbeam" construction with old gantry cranes, 
Swiss architects Herzog & de Meuron turn a London power station 
into the new Tate Modern. By Frank Rose 

Why the Future Doesn’t Need Us 

Our most powerful 21st-century technologies - robotics, 
genetic engineering, and nanotech - are threatening to make 
humans an endangered species. By Bill Joy 
















•usiness tools 


IBM PC 300GL, 

Small Business Series 

Leading business productivity tools 
and outstanding value 


IBM PC 300GL 

Latest technology at affordable prices 
Intel Celeron processor 433MHz 
64MB RAM • 10.1GB HDD 
IBM 15" monitor (13.7" viewable) 
Integrated AGP Graphics 
Microsoft Windows 98 


* 878 ’ 


SuccessLease™ 

for Small Business w^/MONTH 7 


CUSTOMIZE YOURS: 

48X-20X Internal CD-ROM Drive 

$99 6 or $4/month 7 

3Com Ethernet 10/100 Fast Etherlink 
XL Adapter 

$89 6 or $3/month 7 



Desktops 


IBM PC 300GL, 

Small Business Series 

Leading business productivity tools 
and outstanding value 

Pentium III processor 450MHz 

64MB RAM • 13.5GB HDD 

48X-20X CD-ROM 

56K V90 modem 

IBM 15" monitor (13.7" viewable) 

Microsoft Windows 98 

Microsoft Office 2000 Small Business 


1 , 288 * 


SuccessLease $ m 

Business 46/MONTH 7 


for Small I 


CUSTOMIZE YOURS: 

10/100 EtherJet PCI Adapter 

$83 6 or $3/month 7 

64MB SDRAM Memory 

$245 6 or $9/month 7 


IBM PC 300GL 

Latest technology at affordable prices 
Pentium III processor 500MHz 
64MB RAM • 13.5GB HDD 
40X-17X CD-ROM 
IBM 15" monitor (13.7" viewable) 
Microsoft Windows NT® 


' 1 , 368 * 


SuccessLease $ m A 
for Small Business 4S#/MONTH 7 


CUSTOMIZE YOURS: 

56K V90 Modem 

$89 6 or $3/month 7 

10/100 EtherJet PCI Adapter 

$83 6 or $3/month 7 


START HERE. 

Buy direct, contact an IBM Business 
Partner or get answers to your questions. 

1-888-ShoplBM, advantage code 7155 
www.ibm.com/smallbusiness186 


Idrive capacity. Accessible capacity may vary. 4 Variable read rate. Actual playback speed will vary and is often less than the maximum possible. These modems are designed to be capable of receiving data up to 56Kbps from a 
lable from IBM directly; reseller prices may vary for ThinkPad Model #2621-541, AC Adapter Part #02K6545, Adapter Part #34L0401; ThinkPad Model #2644-1AU, UltraBase Part #05K5840, UltraslimBay Drive Part #320L1929; 
|34L1201, Memory Part #33L3079; PC 300 Model #6563-4511, Monitor Model #65460AN, Modem Part #33L4618, Adapter Part #34L1201. IBM price does not include tax or shipping and is subject to change without notice, 
[ling in the US. A documentation fee and first month’s payment due at lease signing. Any taxes are additional. Other terms and financing structures are available. Offer may be withdrawn or changed without notice. Options must 
[m. SuccessLease and all product names are registered trademarks or trademarks of International Business Machines Corporation. Intel, the Intel Inside logo and Pentium are registered trademarks and Celeron is a trademark of 































HomePage Creator 




BUILD YOUR OWN WEB 
SITE WITH AN ALL-IN-ONE 
SOLUTION. 

Create and publish a Web site right 
from your desktop in just a few 
hours with HomePage Creator™. 
Let IBM host it for you. The basic 
plan offers up to 30MB of storage 
space on our secure servers and 
up to 2GB of data transferred to 
and from your site each month. 
You can start your page with 
our ready-to-use, professionally 
designed layouts - or begin with 
your own. 

STARTING AT: 

$ 24b9S/MONTH 1 

One-time setup fee waived, 
up to $150 value. 



IBM ThinkPad 600 

Ideal balance of performance 
and portability 


Notebooks 

IBM ThinkPad i Series 1541 

IBM ThinkPad 570 

IBM ThinkPad 600 

All-in-one value tailored for small business 

The next generation of ultraportable 

Ideal balance of performance and portability 

Mobile Intel® Celeron™ processor 466MHz 2 

Mobile Pentium® II processor 333MHz 

Mobile Pentium III processor 450MHz 

64MB RAM • 6.0GB 3 HDD 

64MB RAM • 4GB HDD 

64MB RAM • 6.0GB HDD 

12.1" active matrix display 

13.3" active matrix display 

13.3" active matrix display 

24X-10X 4 CD-ROM 

56K V.90 modem 

24X-10X CD-ROM 

56K 5 V90 modem 

Microsoft Windows 98 

56K V90 modem 

Microsoft® Windows® 98 Second Edition 

4.0 lbs. (6.9 lbs. with UltraBase) 8 

Microsoft Windows 98 Second Edition 

Microsoft Office 2000 Small Business 


4.9 lbs., slim 1.4" profile 9 

Instant Audio 



Easy Launch Buttons 



$ 1,999‘ 

$ 2,799* 

>2,899* 

SuccessLease™ 

for Small Business 72/MONTH 7 

SuccessLease 

for Small Business lOO/MONTH 7 

SuccessLease 

for Small Business 104/MONTH 7 

CUSTOMIZE YOURS: 

CUSTOMIZE YOURS: 

CUSTOMIZE YOURS: 

56W Ultraslim AC Adapter 

$69 6 or $2/month 7 

UltraBase 

$119 6 or $4/month 7 

10/100 Ether Jet™ CardBus Adapter 

$135 6 or $5/month 7 

3Com Ethernet 10/100 Fast Etherlink 

XL Adapter 

$89 6 or $3/month 7 

Super Disk LS-120 UltraslimBay Drive 

$199 6 or $7/month 7 

56W Ultraslim AC Adapter 

$69 6 or $2/month 7 

Refer to advantage code 7155 to confirm our latest pricing. | 


'Price shown is for the HomePage Creator Basic Plan. Other plans and prices may vary. Offer expires 6/30/00. 2 MHz denotes microprocessor internal clock speed; other factors may affect application performance. 3 GB means one billion bytes when referring to hard 
compatible service provider, and transmitting data at up to 31.2Kbps. Public networks currently limit maximum download speeds to about 53Kbps. Actual speeds depend on many factors and are often less than the maximum possible. 6 Prices shown are prices avail 
ThinkPad Model #2645-3EU, Adapter Part #08L3147, AC Adapter Part #02K6545; PC 300 Model #6288-5011, Monitor Model #65460AN, CD-ROM Drive Part #331.5001, Adapter Part #34L0401; PC 300 Model #6564-53U, Monitor Model #65460AN, Adapter Part i 
7 SuccessLease is offered and administered in the US and Canada by third-party providers of business financing approved by IBM Global Financing; amount of monthly lease payments based on 36-month term, full payout lease, to qualified business customers, instai 
be leased with system unit, includes battery; weight may vary due to vendor components, manufacturing process and options. 9 Weight and thickness may vary due to vendor components, manufacturing process and options. All products ship with an operating syste 
Intel Corporation. Microsoft, Windows and Windows NT are registered trademarks of Microsoft Corporation. Other company, product and service names may be trademarks or service marks of others. ©2000 IBM Corp. All rights reserved. 
















2000 Passot GLS V6 shown. MSRP $23,800. Price excludes taxes, registration/transportation, options 
and dealer charges. But it does include German engineering, handling, acceleration and styling. Kinda 
makes you feel like you're getting away with something, doesn't it? ©1999 Volkswagen. 
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Drivers wanted! 

The Passat. 
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SURE THERE’LL 


BE ANOTHER 


ANNIVERSARY 


LIKE THIS ONE. 


IN ABOUT A 


THOUSAND YEARS. 



THE THREE-STONE ANNIVERSARY RING 
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EERS 


A DIAMOND IS FOREVER 


WWW.ADIAMONDISFOREVER.COM 




















YOU’VE GOT TO SEE IT IN 


EPSON 


IF 


COLOR. 



Anyone can show you the flowers. But the textile company that created 
this catalogue cover wanted to show you more. Like the incredible 
fabrics worn by the 38 women you see here. Sheer enough to pass for 
petals. In a palette only nature could imagine. So what did they choose 
to capture all this color and detail? An Epson printer. The only one 
they could trust to separate the beauties from the blossoms. Which, 
when it comes to printers, is what separates the men from the boys. 


THE ONLY PRINTERS WITH EVERYTHING YOU NEED FOR ALL THE DETAIL YOU WANT. 


To capture the world's most brilliant images, only Epson* color ink jet printers have the 
PerfectPicture* Imaging System for: 1440 x 720 dpi • Micro Piezo" technology, for a cleaner, 
smaller droplet - as small as 3 picoliters • Fast print speeds - up to 12 PPM black/10 PPM 
color • Quick-drying inks • PC/Mac/USB compatibility. And remember, only Epson supplies 
guarantee Epson quality. For more information, call 1-800-GO-EPSON orvisitwww.epson.com. 



Epson Stylus Color Ink Jet Printers. 
Sheer brilliance starting at $99* 


* $99 on the EPSON Stylus Color 660 after a $30 mail-in rebate. Up to 12 PPM black/10 PPM color with the EPSON Stylus Color 900. Price may vary. Epson, EPSON Stylus 
and Micro Piezo are trademarks/registered trademarks of Seiko Epson Corp. PerfectPicture is a registered trademark of Epson America, Inc. ©1999 Epson America, Inc. 
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It's e-business 
or out of business. 


65 of the Fortune 100 
run Oracle for e-business. 
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MSN puts shoppers right in front of you. 

Ask anyone. Finding Web customers isn’t easy. But 
we’d like to let you in on where there are plenty of 
them. At MSN, 83% of our users shop online. And 
they’re nearly 15% more likely to buy something 
than shoppers at other sites." Yes, we have serious 
shoppers here. Which means it’s easier for you to 
attract and retain customers on our network. Our 
seasoned sales team will help showcase your adver¬ 
tising by matching you with the best combination of 
our award-winning sites. With an online package this 
simple, you can see how your advertising and brand 
will get the attention they deserve. Take a look at 
www.msnsales.com or give us a call 425.703.7777. 
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Xenophobia 

Browsing through your initial issue of the millennium, 

I was drawn in by the article on Nick Pugh and his Xeno III 
("Ground Xeno," Wired 8.01, page 106). Good stuff. But be 
wary - didn't we see this in the designs of a young Gerald 
Wiegert in the 1970s? 

Being a car designer in Detroit, 111 be the first to admit 
that it's an old-boy network here, with politics aplenty. 
But I don't think iiberman Pugh is the catalyst for the 
Cougar, the Cadillac EVO, or the recent leaner forms in car 
styling. When the mid-1980s 
saw smoother, rounded 
forms, was there one person 
to call upon? Probably not. 

But after a while, cars all 
began to look the same 
(and, to a large degree, still 
do). I don't mean to down¬ 
play Nick's originality or 
purity, but at the same time, 
when things change, it's not 
always due to one source. 

Styling, after all, is often 
just fashion. 

Chet Wisniewski 
wisniewski748@earthlink.net 

He Shoots, He Scores! 

I want to voice my appreciation 
for all the coverage you give to 
the commercialization of space 
("Who Needs NASA?" Wired 8.01, 
page 118). I keep hoping that 
an Internet billionaire will turn 
out to have astronomical dreams 
and finance one of the first 
pushes back into the heavens - 
instead of buying basketball 
teams! 

Richard Stiennon 
stiennon@well.com 


Some of the positive hype from the January issue 
reminded me of the 1950s, when Ford and GM 
had a touring cavalcade of cars of the future. Ford's 
model hovered and was to be guided by cables 
buried in the roadway. GM's was a turbine car 
that ran on anything, even peanut oil. Nick Pugh's 
Xeno III is very handsome, although not partic¬ 
ularly cutting-edge or technologically advanced 
(witness the Chevy engine). More interesting is the 
hot-pod concept. Like Pugh, I anticipate the time 
when a shrug changes lanes and a thought turns 
on the radio. 

Richard Garriott-Stejskal 
rgstejskal@hubwest.com 


"Chain Letter," by Chad Mealey. 


A few years back you published a special Wired 
issue, Scenarios. I read it cover to cover, and I always 
wished Wired would publish another one. I just 
received the January 2000 issue, and, after reading 
a few articles, I must commend you.This is the 
return of Scenarios I had looked forward to. 
Michael Crehan 
crehan@mindspring.com 


Future Fun 

Congratulations on Wired 8.01, which must be the 
most comprehensive compendium of human per¬ 
version gone wild ever written. Either that, or I'm 
volunteering for the first one-way expedition to 
Mars, just to be on the safe side. I'm amazed nobody 
spotted an obvious killer app in 
all that cloning and genetic- 
engineering stuff: Move over, 
celebrity skin - here comes vat- 
grown celebrity meat! "Yeah, 

I love Carmen Elektra too ... 
do you want breast or leg?" 
Federico Heinz 
federico_heinz@yahoo.com 


Return to Sender 

Get a special-edition Wired 
T-shirt if your postal art is selected. 
See page 301 for rules. 
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Your 3.2-liter, 260-horsepower, LEV low emissions, leather-interiored personal jet awaits. There y s a 5-speed 
Sequential SportShift for an exhilarating ride and Vehicle Stability Assist to help make it a safe one. And if 


Acura, CL, Type S and Sequential SportShift are trademarks of Honda Motor Co., Ltd. Make an intelligent decision. Fasten your seat belt. ©2000 Acura Division of American Honda Motor Co., Inc. 




you’d rather travel a bit more leisurely, take the 225-hp CL. Either way, you’ll thank us for flying with you. 

Introducing the 2 6 0 h p CL Type S. ®ACURA 


For more information, call 1-800-TO-ACURA or take a trip to www.acura.com. 










Proper Protocol 
I am counsel to the US House 
Committee on Banking, where we 
have obvious interests in encryp¬ 
tion.Thank you so much for the 
article on IPv6 ("Breaking Proto¬ 
col," Wired 7.12, page 344). I have 
been having a devil of a time 
coming up with something 
that explains the technology - 
succinctly - to interested repre¬ 
sentatives. Your piece fills the bill 
very nicely.The sidebars on the 
bits are especially useful. 

Dick Peterson 
waypeter@aol.com 


Capital Punishment 

I was distressed that Wired fea¬ 
tured the likes of head-transplant 
neurosurgeon Robert White 
("A Little Off the Top," Wired 8.01, 
page 194). Many reputable trans¬ 
plant surgeons have distanced 
themselves from White, in recog¬ 
nition of the view that some 
things just shouldn't be done. 

White has tortured countless monkeys in the 
past to "perfect" his perverse craft.Tony Stark, in 
his book Knife to the Heart , writes of one of White's 
experiments:"[The monkey] had woken up to 
discover its head attached to a body it did not 

recognize and over which it had 
no control.The poor beast was 
paralyzed from the neck down 
because it was impossible to join 
its spinal cord to the cord in the 
body of the donor. It couldn't 
even breathe unaided. From the 
monkey's perspective, it was per¬ 
haps fortunate that White didn't 
have the funds to take care of the 
animals for long. Once rejection 
took its toll and the monkeys' 
faces started to swell and bleed, 
they were killed. None lived 
longer than a week." 

In my view, White is not a 
medical innovator - he is a 
monster. Hopefully he will fade 
into obscurity where he belongs, and we will look 
back on him as an aberration, an embarrassment to 
the legacy of the human species. 

Alix Fano 

Director, Campaign for Responsible 

Transplantation 

alixfano@mindspring.com 


Circular Reasoning 

Consider the premise of Frank Tipler's concept 
the Omega Point: He believes life is crawling to, a 
finite point in history ("Deus ex Silico," Wired 8.01, 
page 218). But the mathematical concept of infinity 
will not allow such a future. For example, in order 
for the Omega Point to arrive, we must calculate 
pi to its final decimal place, which cannot be done. 
Sorry,Tipler, the simple circle denies your faith. 
Greg Nickisch 
Springfield, Virginia 


Oceans Apart 

I I find it unbelievable that some 
researchers are seriously advo¬ 
cating developing methods to 
squelch hurricanes by preventing 
the transfer of heat from the 
ocean to the air ("Activate Cloud 
Shield! Zap a Twister!" Wired 8.01, 
page 212). Surely they realize 
that an important function of 
these storms is to dissipate excess 
heat. Consistently preventing the 
oceans from transferring heat to 
the atmosphere would almost 
certainly lead to global alterations in ocean cur- 
rents.This is the kind of action that contributes to 
extinction events through elimination of important 
nutrient-cycling currents and initiation of world¬ 
wide sea-level elevation, disrupting shallow-water 
ecologies, flooding low-elevation terrestrial environ¬ 
ments (the Eastern seaboard, for one), and raising 
ocean temperatures beyond manageable limits for 
many organisms. 

Is it really such a good idea to protect New 
Orleans from a storm at the risk of later sacrificing 
| all of the East Coast? 

Andrew Heffron 
smudge@coastalnet.com 

Open Door Policy 

After reading "Newer York, New York" (Wired 8.01, 
page 88), I can't help wondering what the first 
Microsoft Outlook virus of 2016 will do. Will it 
poison my food? Perhaps it will manipulate the 
kitchen and burn my meals, or close the door 
on me - forever. 

Meanwhile, could you please ask Michael 
McDonough or Bruce Sterling if there is a Linux (or 
Mac or Amiga or Palm OS or BeOS) housing project 
| in my future? I would feel quite uneasy buying a 
1.0-version Microsoft house and would like to know 
if I will be left out in the cold waiting for release 1.11 
(or whatever they call the working version). 

Cesar Corcoles 
chechar@airtel.net 


Undo 

Enlightened:Texas Instruments'Digital Light Pro¬ 
jection ("Seeing Digital," Wired 8.02, page 78) is 
not a component in the JVC ILA-12K projector; each 
was used in separate showings of The Phantom 
Menace. ■ Pub Crawl: Understanding USA ("This Is 
Your Life," Wired 8.02, page 80) was published by 
TED Conferences. ■ Two See: Information on Clem 
Chambers' 2C stock market visualization package 
(New Money, Wired 8.02, page 202) is available at 
www.2c2c.com. ■ Not-Com: Projects at the MIT 
Media Lab ("Model Tee," Wired 8.01, page 64) can 
be found online at www.media.mit.edu. 


Get Wired. Online. 

www.wired.com/wired 

Dive into the magazine's recent issues, 
search our archive, or subscribe online. 

www.wired.com/wired/reprints 

Order reprints of seminal Wired 
magazine articles. 

Send your Rants & Raves to: 
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ILLUSTRATION: LOST IN SPACE (WWW.LOSTINSPACE.COM) 
























ILLUSTRATION BY MARK OTNES © 2000 IPIX 



See Everything! 


iPIX lets you see across the Internet. Anywhere. Anytime. In any direction. 



Internet Pictures Corporation 

Visual Content Solutions for the Internet 

www.iPIX.com 
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©1999 Compaq Computer Corporation. All rights reserved. Compaq and NonStop are registered 
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So you've seen the TV episode where Homer 
learns firsthand about being digital. Now 
you can watch his misadventures in 70-mm 
stereoscopic 3-D when CyberWorld, the first 
3-D animated feature from Imax, hits the 
really big screen this fall. # 

Imax had been experimenting with the third 
dimension for years, when, as Imax co-CEO 
Bradley Wechsler tells it, one of the engineers 
saw Toy Story and reasoned that if animated 
movies were being produced on a computer 
in 3-D, it would be pretty^asy to project them 
in stereoscopic 3-D.That realization led to 
CyberWorld ( cyberworld.imax.com ), starring 
Homie, a few familiar Antz, and some bugs 
created with Imax's SANDDE (Stereo Anima¬ 
tion Drawing Device), a proprietary tool that 
lets artists draw in 3-D freehand. A fantasia 
of shorts woven (sort of) into the story of a 
museum tour, the movie's more teaser than 
tale, but as a survey of the latest animation 
techniques, it£$neye opener .-Jessie Scanlon 




*THE 

FLESHMAKER 

Human skin is a well-knit fabric of collagen fibers 
whose structure gives the organ its strength 
and flexibility. But cut more than skin-deep, the 
injured flesh mends itself with scar tissue, a grow- 
quick layer that's stiff and fragile. Now a British 
biotech firm is improving on the body's Bondo: 
Electrosols' spray-on mist coats a wound with 
biodegradable polymer fibers that normal skin 
cells adhere to (shown here at 1,000X magnifi¬ 
cation). The sprayer uses an electrical field to 
distribute the fibers in the cross-weave of healthy 
tissue, laying a pattern for new skin to follow. 

Electrosols ( www.electrosols.com) was founded 
in 1992 by Ron Coffee, a Fellow in clinical bio¬ 
chemistry and engineering sciences at Oxford 
who's spent 25 years researching the use of 
electric fields to manipulate matter. A handful 
of medical applications are moving out of the 
Electrosols lab and into preclinical trials, and the 
miracle-grow skin should be available within 
three years. - Carolyn Rauch 
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Maps are the ultimate eye candy," says 
David Rumsey. After amassing some 
150,000 original 18th-and 19th-century 
charts of the Americas, Rumsey wanted 
to make his holdings public - more public 
than they would be, say, at the Library 
of Congress, one of several institutions 
interested in acquiring them. 

So last fall, in partnership with Luna 
Imaging, he launched the David Rumsey 
Collection ( www.davidrumsey.com). 

To date, the site contains 2,000 maps 
displayed in exquisite detail and accom¬ 
panied by comprehensive notes."When 
you see the maps and materials in one 
space, you get a sense of how maps 
grow one from another over time," says 
Rumsey."You can feel the flow of history 
over centuries." - Jessie Scanlon 




















We're Handspring. And this is Visor™, the latest 
Palm OS handheld computer that has everything 
you need to get organized plus infinite expand¬ 
ability. The secret lies in its revolutionary 
Springboard expansion slot. By simply inserting 
a module, your Visor can become an electronic 
book, a Global Positioning System, a passport to 
the internet, and much more.* Plus, it downloads 
thousands of existing Palm applications, has five 
colors to choose from and the USB connection 
makes syncing to your computer easy. Starting at 
only $149, the price is just as revolutionary. Visit 
www.handspring.com today. And see why Visor 
is collecting quite a loyal fan base of its own. 
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handspring 

www.handspring.com 


‘Modules sold separately, availability may vary. 

Copyright ©2000 Handspring, Inc. All rights reserved. Handspring, 
Springboard, Visor, the Handspring logo and the Springboard logo are 
trademarks of Handspring, Inc., and may be registered in some jurisdic¬ 
tions. Palm OS is a trademark of Palm Computing, Inc., 3Com Corporati 
or its subsidiaries. Star Trek ® & ©1999 Paramount Pictures. 
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People talk about convergence," says 
Xerox PARC scientist Rich Gold."But one 
device doesn't work for all media." 

Gold's research into the relationship 
between new technologies and reading 
pushes beyond McLuhanesque theo¬ 
rizing about medium and message to 
create physical environments and 
machines. The goal is to promote "deep 
reading" - media that balances content, 
form, interface design, and interactivity. 

Take the Reading Eye Dog (right), 
a metal canine with an OCR brain and 
videocam eyes that reads any text aloud, 
or the Walk-in Comic, a larger-than-life 
story maze.These and other works form 
Experiments in the Future of Reading, an 
exhibition on display at the Tech Museum 
of Innovation ( www.thetech.org) in San 
Jose, California, through September. 

- Jessie Scanlon 
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Some people enjoy the corporate life 


Then again, some people enjoy nipple clamps 



Working for yourself sound more exciting? FreeAgent.com lets you choose from thousands of great 
projects at leading companies. We even offer things like health insurance and 401 (k). So you’ll never 
have to be tied to a desk again. Unless you’re into that sort of thing. 


FreeAgent com. 

Oaboo Qpus360 Corp. FreeAgent.com is a .service mark of Opus360 Corp. for a brave new workforce v 
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FedEx couriers are more than just pick-up and delivery people. They’re familiar faces you can trust and count on 


And whether your business has a staff of 1 or 100, they’ll absolutely, positively do their best to meet your 


Be absolutely sure: 


shipping needs. For dependable, personal service, call 1-800-Go-FedEx 


© 1999 Federal Express Corporation. See FedEx Service Guide for terms of carriage. FedEx® Reg. U.S. Patent and Trademark Office. 































Scott Stewart, Stuart Jflaschwitz, and 
Jonathan Rothbart (left to right) 
departed ILM late last year to launch 
the Orphanage{www.theorphanage 
.com). Equipped with digital video 
cameras and Apple G4s, the trio has 
produced, directed, or created effects 
for five shorts on the film-fest circuit. 

Though they're still paying the bills 
with f/x jobs like Mission to Mars, 
Brian De Palma's latest, their shorts 


work has also paid off - in January 
the team signed a $20 milliortdeal 
with indie studio GreeneStre|t Films 
to produce a dozen features.lut 
don't expect a run of f/xtrava|anzas: 
These Phantom Menace veterans are 
more John Cassavetes than Janes 
Cameron."You could make th| case 
that visual effects have destroyed 
Hollywood," says Stewart. "Wg are 
shooting for story." - Paula Parisi 
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MSI MOVERS AND SHAKERS ONLY & 

SOME MATERIAL MAY ONLY BE SUITABLE FOR THOSE WHO GETON THE BALL. 


microsystems 
're the dot in .com 


THE NETWORK IS THE COMPUTER: WWW.SUN.COM/tNVASION ©2000 SUN MICROSYSTEMS, INC. ALE RIGHTS RESERVED. SUN, SUN MICRQSYSfEMS. THE SUN 1060, THE JAI/A COFFEE CUP 
10G0, SOLARIS, THE NETWORK IS THECOMPUTER, AND WE’RE THE DOT IN :C0M ARE TRADEMARKS OR REGISTERED TRADEMARKS OF SUN MICROSYSTEMS, INC. IN THE UNITED STATES AND OTHER COUNTRIES 




















SATURN SURVEY 


Your nan.. J€r«J*JrF^6g HUlfc-g _ Age-251_. 

Occupation. A\/i cu irTug-ts-r _ 

Where is your Saturn retailer located?- 

§ATXJ£jJ g>F H^SA 

If you had to share one story or experience about your Saturn, what would it be? 

u M A StCf &SU&/G& Ijj gectjCLtiJCj . _ 

f ToUMD oar THAT VoO ’RjBOM iH ft S'l. oV 

T-UGr ~Tt fTAC WAST& UaO Cfe*S€&.*tTG: "BUlCDth/Cf 

CATCHo<€ TUAhi JSY. OF TH£ T>AfiXS~ 

*joU Q&t Q± R6ar*ig(.£ CotJrxiifJ&&-S . 

Ars/D THAT LAST HCW RfrOfCL^fr VV&Z 

5c>, poo TbtUS pF H/ASTS tAAT&ZiAL ._ 

TO JAH . f "E-vUC, HT TM6 C,£6G*J Qi^ . 


Which Saturn do you drive?—SvV 2- Color 


T/?e redesigned (and environmentally friendly) Saturn S-Series . HJ| 

A Different Kind of Company. A Different Kind of Car, nSL 


The 2000 Saturn 5W2, M.S.R.P. of $14,730 including AC, retailer prep and transportation. Options, tax and license are extra. 1-800-522-5000 or www.saturn.com. ©1999 Saturn Corporation. 































Anything: 


‘Antivirus Center. 






Anytime 


Everywhere 


Thr Software ktpmtm 


Something bugging your computer? With over 90 antivirus titles, Beyond.corn’s Antivirus Center is the best medicine out there. 
What’s more, Beyond.com offersj 1.6 million digital products, everything from desktop publishing to video editing to productivity 
software, many of them downloadable. Shop online with Visa—just what the doctor ordered. 


VISA 


The Online Currency. 






















PHOTOGRAPHS: MORTEN KETTEL 


By Paul Spinrad 





Multimillionaire 

Fuji's FinePix 4700 Zoom blows away 
old resolutions, sensitivity levels, and 
refresh rates with Super CCD technol¬ 
ogy that captures 4.3 million pixels 
(2,400 x 1,800) - easily the highest 
picture quality yet for consumer-level 
digital photography.The feature- 
packed, 9-ounce digicam creates 
JPEGs at three compression levels 
and two resolutions, and shoots up to 
80 seconds of AVI video with sound. 
Results are stored on a SmartMedia 
card (included), and the USB port 
wastes no time with downloads. 

FinePix 4700 Zoom: $995. 

Fuji Photo Film: (800) 755 3854, 
www.fujifilm.com. 


Rockin’ Roller 

The most visually striking scooter 
in years is also the safest, with a roll 
cage, safety belts, and optional anti¬ 
lock brakes. Like BMW's distinctive 
old Isetta microcar, Cl suits the city: 
The 125-cc, four-stroke engine hums 
along at 60 mph, covering 80 miles 
per gallon, while the catalytic con¬ 
verter keeps emissions low. One 
glaring drawback:The Cl is now 
available only in Europe - but maybe 
the Beem team can fix that, too. 

Cl: $5,000. BMW: 
www. bmw. com/c 1/english. 


Peak Performance 

A Swiss Army of new features takes 
Motorola's popular walkie-talkie 
series from backyard to backcountry: 
The 14-channel T6000 includes a 
compass, clock, thermometer, and 
altimeter/barometer.This rugged 
transceiver communicates with 
your pals from up to 2 miles away; 
a stereo FM radio with headset pro¬ 
vides an entertainment alternative 
should the well of wry observations 
run dry.TheT6000's rechargeable 
battery lasts up to 12 hours. 

TalkAbout T6000: $179. Motorola: 
(800) 353 2729, www.motorola.com. 






























Street Smarts 

You can go anywhere with your 
Palm, but how do you get there? 
Just snap the 5.8-ounce StreetFinder 
GPS onto a Palm III or Palm V: It'll 
identify your location and provide 
point-to-point directions, maps, and 
up-to-date hotel, restaurant, and 
entertainment listings. Use your PC 
at home to survey Rand McNally's 
StreetFinder Deluxe 2000 CD-ROM 
(included), then download specific 
geo info before you hit the road. 
StreetFinder clips to your dashboard, 
and you can plug it into the cigarette 
lighter to give the batteries a rest. 

StreetFinder GPS: $179 for Palm III, 
$199 for Palm V. Rand McNally: 
(800) 275 7263, www.randmcnally 
.com. 


Phone Manners 

At long last, gentle screener, Bang & Olufsen lets you brush off incoming 
calls graciously. Using caller ID and a voice synthesizer, the BeoTalk 
1200 announces 50 frequent phoners by name, nickname, or sound 
effect as part of the ring. You can tailor outgoing messages so that the 
inner circle learns your current whereabouts, Malcolm and Roz get 
directions from the airport, and everyone else hears the minimal spiel. 
You can even deny messaging privileges to telemarketers and other 
phone stalkers. BeoTalk time-stamps messages and supports remote 
retrieval, looking great all the while with that elegant B&O design. 

BeoTalk 1200: $275. Bang & Qlufsen: +1 (847) 299 9380, 
www. bang-olufsen. com. 


*VO)0 £*1*. 


Ouerheard 

A telescope has already deepened 
that budding friendship with your 
apartment-dwelling neighbors; now 
it's time to take the relationship to the 
next level. Information Unlimited's 
Laser Listener makes you part of the 
conversation by bouncing an infrared 
beam off any window: Hot talk on the 
far side causes the glass to vibrate, 
the returning beam oscillates in sync, 
and the optical receiver then converts 
these movements back into sound. 
Just keep an ear peeled for the cops. 

Laser Listener System 2: $349.90. 
Information Unlimited: (800) 221 
1705, +1 (603) 673 4730, 
www. amazing 1. com. 
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Handycam 

Casio's WQV-1 gives the wristwatch spy camera a digital makeover. 
Unlike the film-hobbled novelties of comic-book ads and executive-toy 
catalogs, the 1.1-ounce microcamera uses a CMOS sensor and 1 Mbyte 
of memory to capture and store 100 time-stamped 120 x 120-pixel 
digital photos in 16-level monochrome.The LCD acts as a viewfinder, 
shows your shots, and (lest we forget) tells time, while the infrared 
port beams the photos to a fellow WQV-1 or an IR-equipped computer 
running Casio's optional Link software. Handy buttons let you enter a 
line of text for each photo to help you remember your new business 
associates' faces - and your new very special friends' names. 

WQV-1: $199. Casio: +1 (973) 361 5400, www.casio.com. 


Balanced Meals 

Matching high design with haute 
cuisine, Soehnle's Evolution offsets 
typical kitchen scales'clinical pre¬ 
cision with a Zen-like beauty.The 
bright yellow four-petal pan unfolds 
to hold up to 22 pounds of ingredi¬ 
ents, measured out in 5- and 10-gram 
increments. After use, it springs back 
to slender, flower-bud form, lending 
your kitchen both grace and counter 
space. Powered by a long-lasting 
lithium battery, the sculpted weight- 
watcher is dishwasher-safe, base and 
all. Your delicate and elaborately pre¬ 
pared sauces deserve nothing less. 

Evolution: $139.95. Soehnle: (800) 
827 2582, www.soehnle.com. 


Deep Uoodoo 

Call it hi-fi hocus-pocus, but true 
believers know that intangibles 
make a difference. Witness Mpingo 
Discs, passive acoustic-treatment 
devices made of solid ebony. Placed 
on and around your stereo, the 3- 
inch pucks resonate with the music. 
The discs lend a plangent beauty to 
your recordings, explains manufac¬ 
turer Shun Mook Audio, the same 
way a clarinet's ebony body colors 
its rich woodwind tone. For audio¬ 
philes, this notion should strike a 
sympathetic chord. 

Mpingo Disc Spatial Control Kit 
(set of 9 discs): $450. Shun 
Mook Audio: +1 (510) 839 6857, 
www.shunmook.com. 
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Ill The Business Interne 



Adding graphics can help bring your ideas to life. 


Microsoft® PhotoDraw™ 2000 business graphics software is the easiest way to give your work a visual 
edge. This all-in-one program has all the photo-editing and drawing tools you need to create more 
impressive Web sites, documents, and presentations. And because PhotoDraw 2000 was designed to 
work seamlessly with Microsoft Office, it’s simple to save your graphics directly into your Frontpage® 
or PowerPoint® files. What’s more, PhotoDraw 2000 has a familiar Office interface, so it’s easy to use 
right out of the box.To find out more, visit www.microsoft.com/photodraw/go/ and order the trial CD. 

Microsoft 

Where do you want to go today?® 


© 1999 Microsoft Corporation. All rights reserved. Microsoft, FrontPage, PhotoDraw, PowerPoint, the Office logo, and Where do you want to go today? are either registered trademarks or trademarks of Microsoft Corporation in the United States and/or other countries. 
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With everything about your .com start-up happening at wi 
you need a real estate advisor who can keep up, even s 
You need Insignia/ESG and our specialists in l\l< 
Well help you find the right office space witl 







































































































ILLUSTRATION: TIMMY KUCYNDA 


MUST READ 


You’ve Got 
Security 

ECOMMERCE It sounds like news 
only a systems 


administrator could love: Sendmail, 
the venerable software maker, has 
announced a crypto-secure version 
of its mail server. But the upgrade 
is big news for ecommerce - or, 
rather, email commerce. Until now, 
email encryption has been a hobby 
for privacy hawks with special 
software. With Internet retail, by 
contrast, such concerns have been 
taken out of consumers' hands 
because ecommerce companies 
supply security at the server level. 

Sendmail has taken the same 
approach, with a 128-bit TLS scheme 
that provides secure door-to-door 
transmissions. And that's a lot of 
doors - more than 75 percent of mail 
servers (and more than 80 Fortune 
100 corporate networks) run Send¬ 
mail.The new security could spark 
a big jump in using email for billing 
and other one-to-one business-to- 
consumer transactions. 

"Having an open protocol was 
critical to the development of Inter¬ 
net email," says open source advo¬ 
cate Eric S. Raymond."Sendmail 
was important because it meant 
anybody could play." And now, it 
seems, anybody can pay - and be 
sure their email stays private. 

- Jessie Scanlon 
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Government snoop 
snooper Bob Barr. 


Spying on the Echelon Spy Network 


PRIVACY After fueling the Internet conspiracy 
circuit from the shadows for years, 


Echelon - the codename for the National Security 
Agency’s reported global monitoring system - may 
finally go public this spring. The unlikely leader of 
the effort to expose the government snoop network is 
US Representative Bob Barr, the conservative Repub¬ 
lican from Georgia, who worries that the program is 
“unfettered, unregulated, and unsupervised.” 

Barr expects to hold hearings on Echelon before 
the House Committee on Government Reform in late 
spring or early summer. He’s responding to a growing 
mound of documents proving the existence - but not 
the extent - of a system many believe routinely inter¬ 
cepts email, phone, and fax transmissions around the 
world using keyword searches and voice recognition. 

In January, Jeffrey Richelson, a senior fellow at 
the National Security Archive, an unrelated non¬ 
profit research agency, uncovered the first known 


government documents to name Echelon explicitly 
and posted them at www.gwu.edu/~nsarchiv. The 
disclosures, Richelson says, reveal a rather limited 
capability and “don’t offer any proof that Echelon is 
a worldwide collection system.” (He doesn’t rule out 
that such a system exists under another name.) 
Others also question the NSA’s ability to sift through 
massive amounts of information. 

Privacy rights advocates, on the other hand, main¬ 
tain that as long as Echelon remains hidden, the 
government can abuse the system. Barr, a former CIA 
analyst, agrees. “My presumption is that what we 
know publicly,” the congressman says, “is probably 
a very conservative view of Echelon’s capabilities.” 

But even hearings that conclude Echelon is lim¬ 
ited and abides by federal law will likely do little 
to stem the online Echelon fervor. Says Richelson: 
“There will always be those who believe it’s operat¬ 
ing in the most sinister way.” - Evan Ratliff 
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over the Internet in 1999,12 times the total for 1998 (Probe Research) 4 One-third of all 911 calls in the United States last year came from cell phones (Cellular Telecommunications 


Web of 
Celebs 


B RAND IN G With the impending launch of his African 
American-targeted portal UrbanMagic.com, 
Magic Johnson dribbles onto a crowded court of celebrities 
catching a second wind on the Net. Some, like David Bowie 
( www.davidbowie.com ), seem to be going in entirely new 


directions. Others, like Oprah, view the Web as a necessary 
conquest in their ever-expanding multi-media empires 
(0, The Oprah Magazine - on newsstands this April!). And 
then there are the craven carpetbaggers. Here’s how the 
Web of celebrity is being spun. - Evan Ratliff 


o 

o 


Celeb 


Dobbs | 

Cindy 

Crawford 

li % ^ 

~ Cl affi 

Online 

venture 

MVP.com 

www.mvp.com 

Dreamlife 

www.dreamlife.com 

Space.com 

www.space.com 

eStyle 

www.estyle.com 

Oprah.com 

www.oprah.com 

marthastewart.com 

www.marthastewart 

.com 

Launch 

date 

January 2000 

February 2000 

June 1999 

Cindy joined 
September 1999 

June 1997 

September 1997 

Official 

role(s) 

Chair/director/ 

director 

Founder 

Founder, 
chair and CEO 

Director, strategic 
adviser, and celebrity 
spokesperson 

Chair 

Chair and CEO 

Visible 

presence 

Dishing athletic- 
equipment advice for 
their respective sports 

Dreamlife Experts, 
where Robbins offers 
his courses and books 
on personal power 
and wealth 

"Launching" soon 

Cindy's Corner on 
babystyle.com - 
"celebrate mother¬ 
hood with babystyle's 
supermom" 

Oprah's Book Club, 
sections on living 
and health 

Martha by Mail, 
marthasflowers, 

Martha Stewart 
Weddings... 

Recom¬ 

mended 

brand 

extension 

Michael Jordan 
"retires" from site, 
then rejoins it 
three months later 

MP3s of Robbins' 
motivational tapes 

NASA's Shrinking 

Money line with 

Lou Dobbs 

Spinoff site: 
Beautymark.com 

Oprah's Web Club 
offers direct links 
to her personally 
selected URLs 

Martha Stewart 

Service Generator 
places "Martha" in 
front of randomly 
selected nouns 


MEATSPACE 



Social 

Climber 


Complimentary champagne is fine, but Virgin Atlantic's recent 
$59 million cabin makeover gives transatlantic travelers top-notch 
treatment in a class by itself. With a nod to airline travel's more 
glamorous past,Virgin's revamped upper class (aka first class, in the 
provinces) cabins have been swathed in red leather, 
for a decidedly bagnio feel.The bar, with stools for 
seven, sports lounge-style overhead lights that are 
adjusted in flight from bright to moody. 

You'll find plenty of gewgaws on your tray table 
- propeller-shaped swizzle sticks, weeble-wobble 
salt and pepper shakers - but you don't have to 
remain in an upright, locked position: Each seat 
reclines into a 6' 8" single bed (doubles may come 
later). First, sit for a free manicure or massage in the 
in-flight beauty center, then put on a Virgin sleep- 
suit and snooze away the hours from JFK to 
Heathrow. Or plug a laptop into the seat's power 
outlet and run your presentation for your row-mate 
all night .-JenniferHillner 
Virgin Atlantic Airways: (800) 862-8621, 
www.fly.virgin.com. Round-trip transatlantic airfare 
starts at $5,851. 


Perk alert: Time's running out for program¬ 
mers to take advantage of the latest over- 
the-top hiring incentive. 

Interwoven (www.interwoven.com), a 
Sunnyvale, California, content management 
software firm, promises to put each of the 
next 20 engineers 
it hires behind the 
wheel of a shiny new 
2000 BMW Z3. 

The bonus, a 
$28,000 two-year allowance, is designed to 
avoid the high cost of headhunters, who 
charge as much as 30 percent of a first year's 
salary, or, in the case of an engineer, about 
the price of a Z3. Interwoven plans to roll out 
similar incentives in other departments, in 
hopes of hiring 100 new employees by June. 

The small print says candidates must sub¬ 
mit resumes by March 31. And don't think 
you can simply sign on, then speed off - 
stay less than a year and you owe the com¬ 
pany cold hard cash. -Jeffrey M. O'Brien 
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TREAD LIGHTLY-DRIVE RESPONSIBLY OFF ROAD. © 2000 LAND ROVER NORTH AMERICA, INC. 


The Land Rover Discovery gets continuous weather reports. 

From its wheels. 


Whether you’re expecting rain, snow, 
sleet, or even sunshine, there’s one 
thing the forecast always calls for. 

The technologically advanced 
Land Rover Discovery Series II. 

It comes with electronic brake 
force distribution, a feature designed to 
balance front and rear braking for 
increased driver control. 

And with its permanent four-wheel 
drive, four-wheel electronic 


traction control, and all-terrain ABS, 
it makes the whole idea of canceling 
school because of the weather seem 



completely unnecessary. 

Altogether, few vehicles can match 
the Discovery’s precisely engineered 
systems. 

Not to mention another remarkable 
feature: a starting MSRP of $34,775! 

So call 1-800-FINE 4WD for the 
retailer nearest you, or visit us at 
www. Best4x4. LandRover. com. 

Because there’s no better way to 
ride out a storm. 


Always use your seatbelts. SRS/airbags alone do not provide sufficient protection. 


*THE STARTING MSRP OF A 2000 DISCOVERY SERIES II IS $34,775. MSRP OF MODEL SHOWN IS $41.1 25 AND INCLUDES DUAL SUNROOFS. LEATHER APPEARANCE & PERFORMANCE PACKAGES. BOTH MSRPS INCLUDE $625 DESTINATION 
CHARGE AND EXCLUDE TAXES, TITLE, LICENSE & OPTIONS. OPTIONAL FEATURES CURRENTLY SUBJECT TO AVAILABILITY. ACTUAL PRICE DEPENDS ON RETAILER & SUBJECT TO CHANGE. SEE RETAILER FOR DETAILS. 
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Industry Association) «4 Globally, ecommerce conducted over wireless devices will generate 14 billion transactions annually by 2004 (Strategy Analytics) 4 40 percent of ecommerce 


visionary advice to startups. In his 
book, Komisar creates Lenny, a com¬ 
posite of the eager Internet gold diggers 
he’s encountered over the years. A 
hardheaded, aggressive entrepreneur, 
Lenny wants to get rich off his parlor 
scheme, Funerals.com. 

The prospect of luring people to buy 
caskets online is meant to seem far¬ 
fetched, though on the Net nothing is 
beyond the pale. (See “Dear Everybody: 
I’m Dead,” below.) But Komisar offers 
fruitful advice to this Valley desperado, 
drawing parallels between his own past 
tribulations and Lenny’s current stagna¬ 
tion. The result is a disarming and 
slightly morbid book that injects some 
welcome spirit into a stiff genre. 

- Craig Offman 



Wired Why's the Lenny character so thickheaded? 

Komisar: That thickheaded attribute is an entrepreneurial attribute. 

You are selling an idea - Funerals.com - to a skeptical market. It takes 
a certain resilience to deal with that. 

What motivates you? 

I don’t chase money, I chase ideas. But I’m not Mother Teresa. I’m a 

businessman. 

What's your view of all the money being 
made in the Valley? 

We look at the Internet magnates, and 
we envy them. We should pity them. 
They are the kamikazes of our society, 
spending their lives on things they 
don’t need. What you accomplish is 
transitory. This goes back to the notion 
of funerals. Ultimately, time is all 
you’ve got. 

What do you make of the Tony Robbinses 
of this world? 

The problem with the institutionalized 
self-help programs is that they tend to 
become pretty rote: the 5 rules of this 
and the 10 rules of that. There’s no set 
of rules that will make life work. You 
can’t live within its rules. You know, 
kill the Buddha when you see him on 
the road. 

You've obviously become a writer: 

There's a lot of drinking in this book. 

I was just trying on the persona. 


Zen and the Art of the Deal 


ENTREPRENEURS Happy businesspeople are all alike. They want to 
tell you the key to their success, and they seldom 
do it with humor. But in his new book, The Monk and the Riddle: The 
Education of a Silicon Valley Entrepre¬ 
neur (Harvard Business School Press), 

Silicon Valley veteran Randy Komisar 
manages to teach and entertain - and 
still let you know how he got rich. 

Formerly head of Crystal Dynamics 
and CFO of GO, Komisar is now a self- 
described virtual CEO who offers 



it up," says Lisa Carlson, executive director of 
industry watchdog Funeral Consumers Alliance. 

The to-the-death competition includes 
Plan4ever ( www.plan4ever.com ), which 
matches bereaved consumers to everything 
from florists to morticians, and Caskets Online 
( www.casketsonline.com ), offering next-day 
delivery. HeavenlyDoor.com, which hosts 
funeral-home sites and online obituaries, 
went public in February and is launching a 
$5.5 million advertising campaign; it's trying 
to line up Tom Bosley (Happy Days' Mr. Cun¬ 
ningham) as a spokesperson. 

Like any Web entrepreneur, Krim hopes to 
turn his site into a leader - and plans to take 
FinalThoughts.com public soon."This business 
is my lifetime commitment," Krim says, sound¬ 
ing very much like the funeral director he's 
become."Everyone working on this intends to 
keep it alive." -Jenn Shreve 


Krim, who holds a law degree and a master's in 
public health, is now pushing to convert the site 
into a full-service death portal, a leader in a 
vertical market that's six feet down. 

Besides hosting email messages from the 
grave (a designated "guardian angel" alerts the 
site to your demise), FinalThoughts.com has 
added services that let registered members 
store online files explaining anything, from 
who gets the dog to where they'd like their 
ashes scattered. Members - or their survivors - 
can also browse the site's resource centers for a 
casket, a hospice, genealogy links, or a good 
lawyer. Krim is monetizing the glassy eyeballs 
through ecommerce, referral fees, strategic 
partnerships, and banner ads (which are taste¬ 
fully omitted from the final emails). 

The death industry, a relative latecomer to 
the emarket, has become downright lively. 
"Urns and caskets online - the public is eating 


PORTALS April 15 reminds us of one of 
life's two certainties.Todd Krim 
is putting his money on the other. 

The bleached-blond 30-year-old is the 
founder of FinalThoughts.com, a Web site that 
emails your last wishes to friends and family 
after you've gone to the great chat room in 
the sky. 

"The goal of our Web site is to make plan¬ 
ning for the inevitable less 
scary," says Krim, who's 
* b een nicknamed the Krim 
SPp Reaper.The appropriately 
; angel-funded Web site 
launched last September 
and quickly attracted 7,500 
registered users. In Febru¬ 
ary, the Los Angeles-based 
business raised a second 
round of venture funding. 
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When your prospects want to talk, shouldn’t you want to listen? 

A RealCall ‘call me’ button on your website tells 
shoppers that you’re ready to talk whenever they are. 

After all, the competition is only a click away. 

• No set-up fee • Immediate activation • Pay only for leads delivered 



They click, you call, they buy. 


For a ‘real’ call or demo on our customer capture services: www.realcall.com or call 800 239 4728 







directors at retail companies worldwide have never purchased goods online (DHL Worldwide Express) 4 Consumer electronics sales in the United States will reach $95 billion in 



i-Spy 

"A lot of the technology I used for 
undercover work inspires me,"says 
onetime covert operative Katrina 
Barillova.Trained in espionage by 
the Czechoslovakian government, 
Barillova quit the spy business 
to cofound and serve as VP of 
InfoCharms ( www.infocharms.com ), 
an MIT Media Lab spin-off that 
designs wearable computers. 

In May, the company launches 
Nanix, an open source operating 
system for body-mounted devices 
that employs just 3 Mbytes of code. 
To rev up development in wear¬ 
ables technology, InfoCharms will 
give away Nanix to nonprofits 
and sell it inexpensively to com¬ 
mercial firms. 

So how does dodging bullets 
stack up with finding backing for 
a company? "Getting investors is 
scarier," says Barillova."People put 
their dreams in your hands." 

- Lindsay Martin 


Remaking the Grade 


While Clinton & Co. work to get a computer in every 
classroom, teachers and administrators are still 
drowning in a sea of paperwork. In response, former 
public school principal Stacey Boyd founded Project 
Achieve {www.projectachieve.com), a Web-based 
software suite that keeps track of student informa¬ 
tion. Now, teachers in more than 50 participating 
school districts in six states can post grades, lesson 
plans, and attendance and disciplinary records, plus 
exchange syllabi with other educators. Parents can 
see the password-protected info using any browser. 
"Unless teachers bump into each other in the hall¬ 
way or call parents at home, nothing gets shared," 
says Boyd. "This is a way for teachers to connect 
with parents and other teachers."- Brad King 


Alex Groundseirs days working the pits for Mario Andretti 
and Al Unser Sr. in the 70s seem a world away from the 
Cupertino, California, Chevy dealership where the 57-year- 
old found himself until last summer. But then he answered 
the siren call from BestOffer.com, a San Francisco-based 
auction site that vets and rates used cars before posting 
them for sale. As VP of inspection quality, Groundsell over¬ 
sees vehicle evaluation and hires mechanics. For the firm's 
April launch in LA, he had to bring an additional 28 techni¬ 
cians aboard - simple when stock options enter the picture. 
"Mechanics are pretty mercenary," Groundsell says."They'll 
work for the highest bidder." - Jeffrey M. O'Brien 
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2002, up from $75 billion in 1998 (Consumer Electronics Association) 4 Since April 1997, the number of personalized Web pages has increased by 16 million to 18.8 million 



Fourth Dimension 


"When the digital revolution in film came along, 

I wanted to do something different," says director 
Mike Figgis of Leaving Las Vegas fame. His latest 
project - Time Code ( www.timecode2000.com ), 
out April 28 - is certainly different from typical 
multiplex fare: The screen is split into four 
squares, each containing a different but related 
visual. Shot simultaneously with four handheld 
digicams, the 93-minute comedy-thriller was 
done in one continuous take; the actors, working 
without scripts, relied on synchronized watches 
for their cues. Figgis believes today's audiences, 
multitaskers in their daily lives, are ready for his 
brand of multiscreen entertainment."Films,"he 
says,"are constantly playing with the low end of 
an audience's expectations." - Jennifer Hillner 
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(Cyber Dialogue) 4 North American long distance carriers will deploy 6.8 million miles of optical fiber in 2000, four times the 1997 amount (KMI Corporation) In an average year, 



Brain Bag 


A laptop carryall. 

From aviators'slang for 
the case that contains 
a pilot's flight papers 
and personal effects. 


Fansubbers 


Anime fans who make 
their own English- 
language subtitles for 
Japanese-language 
videos. Exchange 
students often do 
the translating, and 
a genlock overlay 
device is used to add 
the text to the videos. 


G-Commerce 


The online market 
for human genome 
research data and gene 
data-mining tools. 


landl Happy Hours 


"Internet and informa¬ 
tion" mixers held in Asia 
where Web profession¬ 
als go to unwind. 


One-Tweak Loop 


A regression of "one 
more fix" that seemingly 
extends a project 
indefinitely. 


Vertical Keyboard 


A keyboard in develop¬ 
ment at Cornell that 
splits into two pieces, 
allowing users to type in 
a more natural hand- 
shake-like position. 

Tip o'the stupid hat 
to Bob Danforth and 
Barry Popik. 

- Gareth Branwyn 
(jargon@wired.com) 


Peace-Over-IP 

NETWORKS What does a bombed-out war zone really 
need? A good ISP. 


Last year, Paul Meyer, an aid worker with the Inter¬ 
national Rescue Committee, decided to start up Kosovo’s 
first Internet service provider. Meyer is no stranger to 
disaster areas; in West Africa in 1999 he set up a database 
that helped reunite refugee children and their parents. 
“After a crisis or a war, all these international organiza¬ 
tions move in and it’s chaos,” says Meyer. “All of them 
need a communications link to the outside world, but 
there’s no coordination.” Satellite phones are expensive, 
leaving balkanized relief groups to make do with what’s 
left of the local infrastructure. 

So Meyer and colleague Teresa Crawford launched 
IPKO.org, a network that connects the area’s aid organiza¬ 
tions to the Internet via a shared satellite link. “Basically,” 
says Meyer, “I wanted to build the AOL of Kosovo.” 

Meyer convinced Akron, Ohio-based Aironet and 
Latvia’s MikroTik to donate wireless local routing equip¬ 
ment; InterPacket, a Santa Monica, California-based 
satellite-communications company, threw in a dish and 
a year’s worth of free downlink time. The UN interim 
government was harder to deal with - almost “totalitarian,” 
says Meyer - but finally granted regulatory approval. 
While Meyer, who was trained as a lawyer, took care of 
the negotiations, Akan Ismaili, a Kosovar Albanian engi¬ 
neer, hacked together a wireless network that sidestepped 



the local phone system altogether. (Five years ago, Ismaili 
was the Kosovo sysop for a Balkans BBS called ZaMir - see 
“Balkans Online,” Wired 3.11.) Meyer’s service has been up 
and running since last September. 

So far, IPKO.org has about 70 clients. Relief agencies 
pony up $1,000 a month for the service, while local orga¬ 
nizations receive it free. Most of the fees go toward pur¬ 
chasing and maintaining the antennas needed to build the 
wireless infrastructure. Kosovo may include online voting 
in the elections projected for this autumn, though Meyer 
isn’t sure he’ll stick around: “Where I’ll be depends on 
where the next crisis is, I guess.” - Adam Fisher 




SPACE Pat McCormick believes 
the best way to study 
the Earth is from space.The codirec¬ 
tor for the Center for Atmospheric 
Sciences at Virginia's Hampton 
University is overseeing a project 
that will help forecasters better 
predict global weather: a NASA- 
launched satellite carrying a laser 
that will map the Earth's blanket 
of clouds and smog."You've got to 
know the global distribution of clouds and aerosols if you're 
going to forecast accurate patterns," says McCormick. 

NASA plans to launch three such orbiting ray guns over the 
next several years; each will shoot pulses of light at Earth from 
hundreds of miles in space.The laser pulses will pierce all but 
the thickest storm clouds, giving scientists the first accurate 
global measurements of everything from the altitudes of clouds 
to the heights of the world's forests. 

Space-based laser light detection and ranging technology 
(aka lidar) will most likely be a significant upgrade from the 
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Lidar: taking the next-gen measure of the planet 


host of conventional orbiting sensors already peering down 
at us, which have relatively poor vertical resolution and are 
stymied by even thin cloud cover. 

Like radar waves bounced from 
objects and captured by dish anten¬ 
nas, lidar uses optical telescopes to 
catch the bounce of a laser's light. 
This September, NASA launches the 
Vegetation Canopy Lidar, which will 
create the first global, three-dimen¬ 
sional maps of the Earth's forests. 
The ICESat lidar, scheduled for 
launch in July 2001, will map the 
surface of Earth's ice sheets. And 
McCormick's project, the Picasso-CENA lidar, launches in March 
2003 to map Earth's multiple decks of clouds and all the particles 
of dust and industrial crud swirling overhead. 

Within a few years, McCormick, a 30-year NASA veteran, sees 
a world encircled with flocks of lidars measuring everything 
from ozone and water vapor levels to wind speeds over the 
ocean. But don't worry that all those pulsing lasers overhead 
will make Earth look like a giant Times Square."lf you're lying 
on your back and a laser passes right over you," says McCormick, 
"you won't see a thing." - Carl Hoffman 
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slates 


To boost Asian culture in the Midwest, 
and friends launched the 


William Shin 


Chicago Asian American Showcase 
film festival. Four years later, they've 
watched their brainchild grow into a 
cultural institution of its own. 


CLOTHING 


Modern. Intelligent. Style. For store locations and information about Slates® pants, shirts and outerwear call 800-slates-1 or click www.slates.com. 
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Burn, Baby, Burn 

UNDER THE HOOD Someday the 

BY DAVID PESCOVITZ music indus¬ 
try will live 

up to its digital promise: any song, 
anytime, anywhere. (Someday, after 
big music settles on a pay-for-play 
digital distribution scheme that 
protects its precious copyrights.) 

In the meantime, make way for 
the custom-music kiosk. These 
phone-booth-sized sound factories 
burn tracks onto blank discs, and 
print song lists, while you wait; 
all the thrill of Net music - without 
the Net. Several companies have 
trial units in place: Liquid Audio 
is beta-testing a kiosk in Korea, and 
RedDotNet has custom-CD vending 
machines in Disney theme parks. 

But musicmaker.com is making the 
most ambitious play, with kiosks - 
designed and manufactured by 
in-house engineers - scheduled to 
roll out in April at Tower Records, 
Wherehouse Music, and Record 
Town stores, among others, in a 
dozen US cities. Here’s the key to 
the musicmaker.com kiosk: 


The user selects tracks and orders on a 
flat-panel touchscreen. So far, the choice 
is limited to artists on independent 
labels likeTVT and Rounder. EMI, whose 
70-plus labels include Virgin, Capitol, 
and Blue Note, should follow soon. 

Stereo speakers kick out the jams for 
preview and give voice to the onscreen 
purchasing guide. 

A customer paying with cash feeds 
money into the machine through the 
bill accepter. A five-song CD costs around 
$10; additional songs run a buck each. 

A magnetic musicmaker ID card is 

dispensed to each new customer. 

The card reader, which also allows 
payment via debit or credit card, lets 
customers who don't want to wait 
retrieve the finished CD later with a 
swipe of their musicmaker ID card. The 
ID card stores information about past 
purchases and recommends music to 
repeat customers. 

MP3 enthusiasts can download new 
tracks - at a dollar a pop - into a 
Diamond Rio player via USB port. 
Support for additional players and 
formats is planned. 

A 400-MHz dual-processor Pentium II, 
running musicmaker.com's proprietary 
software on a Linux platform, manages 
the process. 

Mounted in front of the CPU are five 
36-Gbyte hard drives that together hold 
a total 5,000 songs in uncompressed and 
MP3 formats. A technician periodically 
swaps the hard drives to add new tracks. 
In the future, they'll be downloaded into 
the kiosk via satellite dish. 

A black-and-white thermal printer 
produces the CD's tray card, which 
lists the chosen tracks. 

The jewel-case dispenser holds 100 
empty cases - one is ejected with each 
purchase. Customers insert the CD and 
tray card into the case. 

A robotic arm below the PC moves a 
CD-R from a spindle to one of two 8X CD 
burners, then into a thermal CD printer 
that labels the disc before it's ejected 
from the kiosk.The entire process takes 
about five minutes. 
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With a global network of over 600 highly respected Web sites, we have just the right tools to help you attract the exact audience you’re looking for. 
Give us a call or e-mail us at attraction@realmedia.com to find out more. Real Media. Delivering the World. 

www, realmedia.com 


New York 212-725-4537 • San Francisco 415-643-5071 • Chicago 312-384-0000 • Dallas 972-387-5997 



MUST READ 


with 80 percent of physicians and staff members now connected (VHA inc.) 


The C2G Portal Play 


GOVERNMENT First 
the 

dot-coms descended on 
the B2C (business-to-con- 
sumer) market. Then they 
attacked the B2B sector. 
Now comes the latest and 
perhaps most challenging 
play: C2G (consumer-to- 
government). 

The C2G market “has all 
the right characteristics for 
opportunity,” says Kaleil 
Isaza Tuzman, CEO of New 
York City-based govWorks 
.com, which aims to be 
a major C2G player. “Gov¬ 
ernment is the biggest 
monopoly out there.” 

Isaza Tuzman came up 
with the idea for govWorks 
.com after unearthing a 
year-old unpaid parking 
ticket; he realized there 
had to be a more efficient 
way to interact with local 
government. His new site 
has already secured about 
$50 million in venture 
capital, and will soon roll 
out a Spanish-language 
version. 


govWorks offers an array 
of services, ranging from 
local government job list¬ 
ings and chat rooms to 
online government auctions 
and facilitated payment - 
nationwide - for parking 
tickets, utility bills, and real 
estate taxes. (The annual 
revenue generated from 
the latter three categories 
is about $300 billion.) 

So far, only a handful 
of city governments offer 
anything comparable: 
Indianapolis’ site (www 
. egov.com ) lets users apply 
for permits, register nui¬ 
sance complaints, and pay 
parking tickets; Seattle’s 
portal ( www.ci.Seattle 
. gov.wa.us ) allows for pay¬ 
ments but is cluttered and 
hard to navigate. 

The govWorks site earns 
revenue through transac¬ 
tion fees and subscription 
charges for premium ser¬ 
vices such as government 
auctions and job listings. 
The fees aren’t cheap - 
they range from $2 for 



a $10 parking ticket to $30 
for a $1,500 real estate tax 
bill - but they can be 
reduced or eliminated 
through an incentive pro¬ 
gram. Mostly, though, the 
site’s backers are betting 
people will be willing to 


pay for the convenience. 

“This wasn’t a space 
where VCs were hunting,” 
says Michael Levinthal, 
a general partner at 
Mayfield Fund and now 
a govWorks.com board 
member. “But after we 


saw what they were doing, 
it was obvious that this is 
huge. These are definitely 
change-the-world type of 
people, and most impor¬ 
tant for us, they’re chang¬ 
ing the world that others 
haven’t.” - Jon Caramanica 



Sissyhood Is 
Powerful 

GAMING "What I want to do,"says Marisa Bowe, 
leader of the Word.com collective, 

"is break through the irony barrier." 

Since its inception in 1995, Word has been more 
like an artists' colony than an actual business, with 
the operation often seeming to teeter on the brink 
of extinction. But it's also the first place mainstream- 
hipster media outlets like MTV.com go when they 
need a fresh idea. 

Word's latest creations go by the names Gig 
and Sissyfight2000. Gig, in bookstores in April, is a 
collection of first-person accounts of ordinary peo¬ 
ple talking about their jobs - sort of an updated 
version of Studs Terkel's Working. 

Sissyfight 2000 ( www.sissyfight.com ) is less conven¬ 


tional, and considerably more fun: an online game set 
in an all-girls elementary school between combatants 
out to ruin each other's popularity and self-esteem. 
"It's supposed to be stupid-smart, like South Park," 
Bowe says. From the official rules:"Since LICKING 
YOUR LOLLY makes you look innocent, if someone 
TATTLES on you while you're doing it, the TATTLE won't 
affect you. But, if you are SCRATCHED or GRABBED 


while LICKING YOUR LOLLY, you will 
choke on it and suffer double damage." 

Sissyfighters face off against up to 
five players online, and quickly find 
that it's impossible to win without 
organizing attacks on other girls. 

Most of the action takes place in 
speech bubbles that pop up above 
your girl's head as you type. Bowe 
claims Sissyfight is the first game to 
take full advantage of new Shockwave 
multiuser features. By avoiding the monthly fees, 
rule books, and "tedious quest narratives" of multi¬ 
user games like Ultima Online, Bowe says she hopes 
to introduce the experience to a larger audience. 

But can Word make post-irony pay with Sissy- 
fig htl "Someone should fund it," says Bowe,"so we 
can all live in virtual worlds of our own making." 

- Adam Fisher 
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In the market, you either kick or get kicked. White TradeCast software can't guarantee you'll always make money, 
it can give you the control, power and ease of use to make sharp, well-informed transactions. TradeCast software 
gives you direct market access by routing your orders through TradeCast Securities to NASDAQ, AMEX, NYSE 
and all major ECNs. NASDAQ Level II. Rapid executions and confirmations. Real-time headline news. Charts. 

Thirty day free trial. TradeCast software is driving trading rooms in brokerage firms across the U.S. Now, 
it's your turn to step up. Visit us at www.tradecast.com for a demo or call 1-877-626-4466. 

Due to market volatility and high trading volume, you may experience delays in system access and trade execution. 





The hot new Net medium? Radio. While MP3 makes the 
headlines, streaming radio waves are attracting a growing 
audience worldwide. And the first broadcast-style 
measurement of online listeners by Arbitron, the Nielsen 
of radio, suggests a sound future. During one month the 
ratings house counted nearly 1 million unique listeners, 
tuned to 240 channels for some 1.3 million hours (compared 
with 15 billion hours for traditionally broadcast audio in 
the US).The highest-rated Webcasters,as it happens, were 
not even ranked in their local markets'top 10. Stay tuned: 
Nine of those are delivered by Chicago-based Magnitude 
Network, which was acquired last year by CMGI - a company 
renowned for keeping its ear to the ground. 


www.texasrebelradio.com 
Fritz Broadcasting 
Magnitude Network 
Adult alternative 


www.kpig.com 
NewWave Broadcasting 
Magnitude Network 
Adult alternative 


www.cd93.com 
New Wave Broadcasting 
Magnitude Network 
Modern adult contemporary 


www.khyi.com 
Maple Communications 
Magnitude Network 
Country 


www.klaq.com 
New Wave Broadcasting 
Magnitude Network 
Album-oriented rock 


50,000 


www.wkpo.com 
TBK Communications 
Magnitude Network 
Urban adult contemporary 


30,000 


www.cdW1.com 
Ingleside Radio 
Magnitude Network 
Alternative 


www. radiolakeplacid. com 
Radio Lake Placid 
Magnitude Network 
Adult alternative 


www.93xfm.com 
21 Sound Communication 
Magnitude Network 
Alternative _ 


www. wbap. com 
ABC Radio 

Real Broadcast Networks 
News/talk _ 
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Online listeners. 
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A real breakthrough 


The most innovative way to find whatever you're looking for on the web is with Internet Keywords by Real Names. It's 
a way to surf the web without typing in all the www's and dot corns. Give it a try, just type "PowerBar" into the address 
line on Microsoft Internet Explorer and NeoPlanet, or in the search box on msn.com, AltaVista, About.com, or the 
GO Network. It's fast. It's easy. And soon Internet Keywords will 
be everywhere, revolutionizing the way people navigate the web. 


PowerBar 


To find out more, go to Internet Keyword: RealNames Solutions 
or call 1-888-468-5993 




©RealNames 2000. RealNames is a service mark of RealNames Corporation. All other service marks and trademarks are the property of their respective owners. 
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Home Is Where the Hub Is 


Today's always-on economy means we're always on call, 
even far beyond power centers of the network economy. 
The communications devices strewn around a typical 
American household generate an average of 115 unique 
outgoing and incoming messages each week. Our daily 
dose of interruption, er, connection, comes via telephone, 
postal service, email, voicemail, cell phone, pager, and fax, 
according to a household messaging study by Pitney 
Bowes. Of those communications, more than 40 percent 
are for work-related matters. Are we approaching the 
saturation point? Not likely. The number of continuous 
Net connections (DSL lines and cable modems) in US 
homes is expected to top 25 million by 2003. Add to that 
a total of nearly 200 million cell phones in the US by year- 
end - up 100 million from 1999 - and it becomes clear 
that the only way to escape the all-encompassing 
datasphere is to ... please hold. 
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Sources: Pitney Bowes ( www.pitneybowes.com ) 
Kinetic Strategies ( www.kineticstrategies.com) 
The Strategis Group ( www.strotegisgroup.com ) 
TeleChoice ( www.telechoice.com) 
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With a Visteon interior your car can 
take you virtually anywhere. Visit the 
Tokyo office on the way home from 
your office. Check the stock market 
on your way to the supermarket. 

Get the latest sports scores or even 
directions to that new seafood place. 
Visteon connects you to whatever 
you need the moment you need it. 
Our in-dash personal computer lets 
you access your e-mail, the Internet 
and soon, even your Palm™ organizer. 
Beyond that, Visteon connects you 


to turn-by-turn navigation help — 
delivered verbally and visually — and 
emergency roadside assistance, at the 
touch-of-a-button. Its Superintegrated ™ 
technology that works together 
seamlessly and safely — because all 
of it can be controlled via the world's 
most advanced voice technology. To see 
how we help keep you connected, visit 
visteon.com or call 1 800 VISTEON. 
We're taking vehicles farther than you 
ever thought possible. 


Ng Visteon 

See the possibilities 


Visteon Voice 
Technology ™ keeps 
you connected 
with information , 
navigation and 


safety systems Superintegrated into your interior. 




Over 20,000 Lotus Business Partners can provide solutions for you today. For more information, cali i 800 872-3387, ext. F112. in Canada, caii 1800 GO LOTUS. ©2000 Lotus Development Corporation, an IBM company. Ail rights 
reserved. Lotus is a registered trademark and Super.Human.Software is a trademark of Lotus Deveiopment Corp. IBM is a registered trademark and the e-business logo is a trademark of international Business Machines Corp. 
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Being able to collaborate with your partners, suppliers, employees and customers over 
the Web is what distinguishes e-business from e-commerce. The same goes 
for enabling your employees and customers to help themselves with online self-service 
applications. It’s all how super.human.software helps e-business people 
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WIRED CASE STUDIES IN RADICAL UPGRADE ATTEMPTS 


By Warren Berger 



Clockwise from 
top left: j. Walter 
Thompson president 
Bob Jeffrey, 
digital@jwt director 
Kevin Wassong, 
©JWT head 
Marina Hahn, 
and worldwide 
creative director 
Bill Hamilton. 





J. Walter Thompson 


I t should have been a job offer to die for. When Chris 
Jones, the worldwide chief executive of J. Walter 
Thompson, called Bob Jeffrey in the spring of 1998 and 
asked him if he wanted to assume the presidency of the 
flagship New York office of one of advertising’s best- 
known agencies, Jeffrey - then a moderately successful 
44-year-old ad exec installed at a regional outpost of 
Lowe & Partners - might have been expected to jump 
at the chance. He didn’t. 

The move would be a vault up the professional ladder, 
sure, but it was also a step into advertising’s current ver- 
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sion of hell. “I agonized over it,” Jeffrey says now. “More 
than one of my friends told me I’d be crazy to go to JWT.” 

By the late ’90s, America’s oldest living advertising 
agency was practically on life support. Major accounts 
were bailing. Executive heads were rolling. Lawsuits 
were flying, and charges of discrimination were hang¬ 
ing in the air. On top of all that - and perhaps worst of 
all - JWT, which in days gone by had been a pioneer 
in television advertising, seemed to be sleeping through 
the new media revolution that was beginning to 
reshape the ad business. 
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Are you ready to do something remarkable? 

The Internet is transforming the way you do business. To succeed in the evolving 
Internet economy , you’ll need a solid Internet foundation to support tomorrow’s 
growth. Epoch Internet SM helps you build that foundation with high-speed access, 
state-of-the-art hosting and e-business solutions. Do something remarkable. 

Call 1-888-88-EPOCH ext . 8106, or visit www.epoch.net. 
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But Jeffrey had that unshakable Madison Avenue 
belief that anything - including a tired ad-agency brand 
could - be reinvented with a fresh pitch, splashy packag¬ 
ing, and maybe a spiffy “new and improved” label. So he 
took the job and immediately began to stamp “digital” 
all over the stodgy old shop - in its new-business pre¬ 
sentations, on brochures, in conversations. Meanwhile, 
to make sure there was something behind the repackag¬ 
ing, he scrambled to put together a digital team. 

An announcement, a quick hire or two, a few pep 
rallies, and voila, JWT was reborn per Jeffrey’s plan - 
a script cluttered with jargon about the agency being 
“digital-ready” and able to “provide digital solutions, 
redefining our own business and delivering communi¬ 
cations based on the premise of converging content 
and commerce.” 

If that sounds like the kind of blather that could just 
as easily have come from other big ad agencies down 
the road, like Young & Rubicam or McCann-Erickson, 
it is. But here’s the kicker: Two years into JWT’s repack¬ 
aging, people are starting to buy it. In recent months, 
the New York office has reeled off an impressive run 
of new business wins, raising the agency’s media 
billings by $500 million over a year ago. Jeffrey’s plan 
to use a two-pronged technology - drawing Web- 
promotion dollars from the agency’s packaged-goods 
clients (who, like JWT, have 
suddenly begun to realize they’re 
behind the curve on interactive 
marketing) while attracting 
more tech-oriented companies - 
has scored business from old- 
line clients like Lipton, Lever, 

and Merrill Lynch as it’s pulled in new accounts, such 
as Qwest, and a batch of dot-coms, like i-planet, the 
ebusiness joint venture of Sun Microsystems and AOL. 

Jeffrey has been nailing these pitches by making the 
case that old-geezer agencies like JWT are the best part¬ 
ners for large brands transitioning into the digital age. 
(At one recent play for the online business of major 
travel company Rosenbluth International, he won over 
a wary group in a couple of hours without even a de 
rigueur follow-up meeting.) Citing JWT’s size, its expe¬ 
rience at reading consumers, and its ability to craft 
stories around brands, Jeffrey argues that classic ad 
agencies that take a crash course in digital marketing 
will prevail over the upstart tech shops, like Organic 
or Agency.com, in the battle for control of marketing 
budgets in the new media landscape. 

But do size and experience, JWT’s trump cards, count 
for much in a dynamic environment that favors agility 
and innovation? With broadband and convergence 
rushing at them, brand marketers are nearly panicked 
in their need to (a) move beyond passive TV commer¬ 
cials to build relationships with consumers and (b) 


seamlessly integrate branding across old and new 
media, so that the Web, television, and other media 
messages feed off each other. 

Jeffrey promises to deliver both interactivity and 
integration across media, though that’s nothing new. 
“Every agency worth its salt is now back on the inte¬ 
grated pitch because of the dynamics introduced by the 
Web - but JWT is a long way behind the curve on this,” 
says Alex Letts, CEO of Publicis Technology, a London- 
based ad agency with offices in San Francisco and New 
York. Critics say that while JWT and other big agency 
dinosaurs may toss around digital buzzwords, they’re 
still hooked on old media - which is why, according to 
Letts, they will “roam the earth for a few more years 
but will perish ultimately.” 

Kyle Shannon, creative director at Agency.com, adds 
that if JWT tries to poach too much on interactive turf 
(Jeffrey has increasingly been butting heads with small 
tech shops) the giant will quickly find itself out of its 
depth. “They believe advertising is just about making 
assertions in commercials,” Shannon says. “But that’s 
not how interactive marketing works. It’s about direct 
contact with consumers, product demonstrations, get¬ 
ting involved with inventory. These guys just know how 
to make ads. Interactive represents a fundamental shift 
that they don’t understand.” 


Jeffrey was no techie. But he once lived in San 
Francisco, where he worked on the Sun account. 
For JWT, he was the chosen one. He had to be. 


Jeffrey has heard all this before, of course, and has 
factored such skepticism into his pitch. Essentially, that 
pitch comes down to this: The dinos can learn technol¬ 
ogy faster than the techies can learn the tricks of per¬ 
suasion. “We’re already getting up to speed on the tech 
part,” Jeffrey says. “And when it comes to the actual 
brand-building - the hard part - we’ve got a head start 
of a hundred years.” 

The Company 

Back when television was the new frontier, J. Walter 
Thompson led the advertising charge, backing the first 
sponsored TV show, for Libby’s, in 1930 (playing to an 
audience of 44 TV sets nationwide), as well as Kraft 
Theater , the first drama show with live commercials. 
But when it came to embracing new media, JWT got 
a late start. By 1998, most of the major agencies had 
either bought or launched some type of interactive 
subsidiary. While JWT had launched a modest digital 
department in Detroit, at the behest of client Ford, 
there was nothing in New York headquarters. 

It was a conspicuously slow beginning. A 1998 report 
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JWT's "Haircut" spot for Kellogg's Raisin Bran Crunch, part of a 
TV campaign that took top prize at the Cannes ad festival. 

from Forrester Research focusing on efforts to address 
interactivity excoriated JWT for being one of the least 
progressive agencies, grading it C-. But that wasn’t the 
whole problem: Throughout the 1980s and ’90s, JWT 
kept adding heft under the ownership of British-based 
WPP Group (one of several global conglomerates that 
dominate the ad industry today), until its worldwide 
media billings grew to $8 billion, with offices in more 
than 80 countries. Like other aging Madison Avenue 
pioneers, JWT seemed to slow down under its own 
weight, becoming “more of a club than an agency,” says 
Letts. And that eventually fed into a meltdown in New 
York in the late ’90s. 

The first sign that something was rotten came 
when the agency’s creative director, James Patterson, 
announced he was leaving to 
pursue a higher calling: writing 
novels about serial killers. If 
only he’d stuck around, he’d 
have seen some real bloodshed. 

As the agency played musical 
chairs with its staff, major 
clients - and particularly companies with a stake in 
technology, who didn’t need a Forrester report to tell 
them JWT was digitally dumb - started jumping ship. 

Kodak, Citibank, Sprint, and Dell Computer all left 
during a turbulent period between 1997 and 1998. Dell 
twisted the knife by refusing to pay some of its bills, 
which drew a lawsuit from JWT, and, in turn, a coun¬ 
tersuit by Dell accusing the agency of incompetence; 
the matter was eventually settled out of court. (In fair¬ 
ness to JWT, it seems likely that politics played a role 
in the dumping; Dell had hired a new marketing chief 
who wanted to bring in his own agency.) 


As problems mounted, WPP installed British ad exec 
Chris Jones as head of JWT, and he promptly cleaned 
house in New York. Outgoing executives didn’t go quietly, 
and one dispatched female creative director charged the 
agency with discrimination. (The suit is still pending.) 
“Heads rolled, and it was bloody,” Jones acknowledges. 

As if all this weren’t bad enough, JWT was suffering a 
serious case of sibling envy. Ogilvy & Mather, also owned 
by WPP, was flourishing just as JWT was crashing. 
Spearheaded by its Ogilvylnteractive division, the agency 
emerged as a leader in integrated marketing - integrated 
being the buzzword (considered by most to be half-bull- 
shit, half-critical) on Madison Avenue in the late ’90s. 
While many agencies were blowing smoke on the sub¬ 
ject, Ogilvy’s “360-degree branding” concept - every¬ 
where you turn, you run into impressions of the brand 
that reinforce the last impression you saw - yielded one 


of the most cohesive, ubiquitous multimedia marketing 
campaigns of the ’90s, IBM’s “letterbox” campaign. 

The widening disparity between the two agencies 
did not go unnoticed by their parents in London. Eric 
Salama, CEO of wpp.com, which oversees interactive 
interests, says Ogilvy had an innate advantage. “They 
had a strong heritage in direct marketing that went 
back to David Ogilvy, and that helped them adapt to 
interactive more easily,” he says. JWT, meanwhile, had 
always been more focused on commercials. 

Others suggest that while JWT was content to service 
an aging client base, consisting mainly of old-world 


Considered half-bullshit, half-critical, integrated 
was the buzzword of the late '90s. But only one 

agency was pulling it off: Ogilvy & Mather. 
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packaged-goods companies that had little need for the 
Web, Ogilvy caught a big break when it won the IBM 
account in the early ’90s. “IBM dragged Ogilvy through 
three years of serious pain to modernize its thought 
process and business processes,” says Letts. 

The two shops may be related, but they’re also fierce 
competitors, so Ogilvy’s progress hasn’t done much to 
help JWT. Still, Salama felt all along there was hope if 
JWT could follow the Ogilvy model by creating a home¬ 
grown, in-house interactive department. This was a 
departure from the quick-fix approach other agencies 
were taking, as they acquired an interest in existing 
technology shops and tried to cobble together loose 
alliances. But Salama felt it was the only way to make 
the turnaround happen. “If interactive is going to be 
central to what the agency is doing,” he says, “it should 
be a core part of the agency’s operations.” 

Of course, that meant JWT had to build from the 
ground up, which meant finding someone who knew 
something - anything - about digital. Bob Jeffrey was 
no techie, but he used to work in San Francisco - on 
the Sun account, no less. He talked about Scott McNealy 
a lot, and told everyone that he’d been “drinking the 
Kool-Aid.” Jeffrey was the chosen one. He had to be. 

"Newsstand," a follow-up spot to JWT's critically hailed "Motel" 
for Qwest Communications, will air this spring. 


The Visionary 

Jeffrey was not an obvious candidate for a big-agency 
corner office. While he had done reasonably well - he 
ran his own small creative shop in New York for years 
before taking charge of the modest Lowe & Partners 
regional office in San Francisco - he was no world- 
beater. A somewhat unimposing, eager-to-please, 
honest-to-gosh nice guy (not necessarily a compliment 
in the balls-out ad business), Jeffrey had a refined taste 
for Bertolucci and Godard but really worshiped Bill 
Bernbach. Schooled at the legendary creative agencies 
Doyle Dane Bernbach and Chiat/Day, he didn’t actually 
work on ads himself, but he had a knack for selling the 
wild ideas of creative hotshots to skittish clients - in 
advertising parlance, he was a suit with a soul. 

Jeffrey might have remained just another Mad Ave 
account guy if it weren’t for his ability to go west and 
reinvent himself. After Goldsmith/Jeffrey, his small 
entrepreneurial agency, was gobbled up by Lowe & Part- 
ners/SMS in 1996, Jeffrey was shipped to San Francisco. 
For the next two years, he managed the Sun account. 
During his tenure, the agency launched one major Sun 
campaign, perhaps best remembered for a technophobic¬ 
sounding headline, “Stop the Technology Madness.” This 
was replaced by the more successful “We’re the dot in 
.com” campaign - which Jeffrey had nothing to do with. 
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The Liquor Fairy, a Web campaign created by JWT for 
J&B Scotch, has generated 1.8 million hits to date. 

He had minimal contact with McNealy, but nevertheless 
adopted the charismatic Sun CEO as a role model and 
began to invoke his name often. (Never mind that 
McNealy, who named his dog Network and once built 
an ad campaign around that, has never displayed any 
great respect for ad agencies or marketing in general.) 

By the time Jeffrey returned to New York, he was 
using the lingo of a Valley child. JWT New York brought 
him in as a full-fledged new media visionary, and he 
immediately started to evangelize. Jeffrey declared that 
the television commercial was dead (not the first time 
the troops had heard that one). He talked about his Sili¬ 
con Valley experiences, and promised a McNealy-like 
approach - big on vision, innovation, and entrepreneur¬ 
ial spirit - for the hidebound and bureaucratic JWT. 

For a little extra drama, on his first day, Jeffrey even 
invoked Latin American revolutionary Che Guevara. 

“I told them how Che had come from the outside and 
taken this small group of followers and basically changed 
the world,” Jeffrey says. “And I said that if he could do 
that, then we could change J. Walter Thompson.” 

Jeffrey wanted to change not just the agency, but 
some of its most entrenched client relationships. He’d 
taken the job partly because he couldn’t resist the urge 
to play with - and reinvent - great brands. JWT was 


itself a household name in the ad biz, and its roster 
included packaged-goods clients like Unilever and 
Warner-Lambert, who own brands like Lip ton, Lever 
2000, and Listerine. “To me, JWT’s brands were like a 
big crayon box,” Jeffrey says. 

Jeffrey knew these brands were anxious to do more 
relationship-building and image-marketing on the Net - 
some had even hired digital marketing directors. The 
online budgets for many packaged-goods brands have 
remained small (on its Lipton Brisk brand, for instance, 
Unilever has earmarked only $1 million for online ads 
this year), but many feel that will change as broadband 
allows marketers to produce TV-quality commercials on 


the Web. Rather than a death knell, this school of thought 
goes, broadband will mean a boon to the old-school 
agencies that - if nothing else - know how to make 
a brand dance with humorous storytelling while subtly 
pushing consumers’ buttons. 

Of course, this assumes next-generation Web ads will 
continue to rely on pithy emotional appeals, punch 
lines, and the kind of sound-bite creative approaches 
favored by classic advertising. An opposing school 
thinks new marketing is more give-and-take - detailed 
content, more interaction, less manipulation. But Jef¬ 
frey - who, at a recent new-business pitch, was holding 
notes that scripted every moment of the meeting in tiny 
handwriting - has constructed a plan to win no matter 
how interactive advertising evolves. The cornerstone of 
that plan is the newly formed content/entertainment 
division at JWT, known as ©JWT. How to pronounce 
that is something of a mystery - but, hey, it looks cool. 

The Overhaul 

One of the first people Jeffrey brought in was a new 
worldwide creative director, Bill Hamilton, who imme¬ 
diately helped the agency win a big pitch for the Merrill 
Lynch account. Something of a legend in the ad busi¬ 
ness for his award-winning campaigns, including 
Ogilvy’s IBM work, Hamilton has had a mercurial, 
in-and-out career that has seen him repeatedly rise to 
stardom and then disappear on 
extended sabbaticals. How long 
he’ll stay at JWT is anyone’s 
guess, but he’s already had an 
impact: He dismantled the lay¬ 
ered bureaucracy in the agency’s 
creative department (“The place 
had a sphincterlike structure when I got here,” he says), 
gave more creative autonomy to staffers, and quickly 
turned out some livelier TV commercials, including a 
Kellogg’s campaign that stunned the industry by earn¬ 
ing JWT top honors at the Cannes advertising festival. 
(The quirky, wordless spot showed a bunch of dishev¬ 
eled students stagger out of bed, crunch on cereal, 
shove their dishes aside, and flop back into bed as the 
ad’s tagline whispers, “Breakfast is back.”) 

But livening up commercials was clearly the least of 
JWT’s challenges. Jeffrey had promised that commer¬ 
cials were history, so he had to at least suggest what 
would take their place. He hired Marina Hahn from the 


The agency's new ©JWT division is Jeffrey's 
hedge on the future - in case 
content-heavy online marketing prevails. 
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William Morris Agency to head up his ©JWT division. 
Her fuzzy mandate: Develop content that could move 
beyond 30-second pitches to take the form of, say, 
sponsored Web entertainment programs. The nascent 
division quickly aligned itself with Brillstein-Grey Man 
agement (a division of Basic Entertainment), the red- 
hot producers of The Sopranos. 

The bet, Hahn says, is that the content division will 
pay big dividends as convergence takes place. Mean¬ 
while, questions like “What the hell is your division 
working on right now?” tend to go unanswered. 

Hahn, like Jeffrey, prefers to talk more in terms of 
vague, blue-sky possibilities than mundane, everyday 
realities. She says the content division may use Brill- 
stein-Grey’s talent to create TV shows financed by JWT 
clients - “De Beers could provide programming for the 
Romance Channel,” Hahn says. And there are rumblings 
that Listerine may use Hahn’s group to create a webcast 
special starring one of Brillstein-Grey’s entertainers 
(a comedian to be named later) and incorporating 
mouthwash into the show. While it sounds like next- 
generation product placement, JWT executives insist 
the end result will be more sophisticated. For now, 
there’s nothing to do but take their word for it. 

The most critical hire for Jeffrey’s recasting was a 
digital director who turned out to be Kevin Wassong. 
Wassong, who had worked alongside Jeffrey on the Sun 
account at Lowe, became the head of the digital@jwt 
division - in effect, making him JWT’s technology guru. 
But as with Jeffrey, Wassong has limited experience 
in the tech world. He started his career in Hollywood 
developing TV shows, including Empty Nest. Then he 
jumped to the ad business as an account guy, working 
on interactive accounts at Lowe and then briefly at 
a production company called Radical Media where, 
he says, “I caught the bug.” 

Whether this qualifies him to 
be a digital guru is debatable: 

“Do I write code? No,” snaps 
Wassong. “I’m someone who 
understands the big picture of 
technology and how it applies 
to business.” 

Wassong’s group works with dot-com clients and cre¬ 
ates interactive ads, Web sites, and other digital solu¬ 
tions for general clients. He insists the purpose is not 
just to extend JWT television campaigns to banner ads 
and Web sites, but to include digital as a possibility 
right from the beginning, when figuring out which 
media forms a campaign will take. The digital group - 
now a staff of 40, many poached from tech agencies and 
Web design firms - participates in all the pitches these 
days, and sometimes takes the lead role in presenting. 

After any client win, the digital group becomes part of 
the core client/agency strategy team. As such, Wassong 


JWT's online complement to its De Beers print campaign 
has seen traffic spike 1,736 percent since June. 

may propose that a client’s campaign launch with rich- 
media Web advertising rather than TV advertising, or 
that the lion’s share of the budget be earmarked for 
interactive promotions on the client’s Web site or on 
other sites. The point, Wassong says, is that with JWT 
the digital piece is not just an add-on. 

Needless to say, this approach runs counter to the 
historic nature of JWT and other classic agencies: In 
the traditional agency model, digital is not where the 
money lies. The bucks are in big-budget commercials, 
as the agencies reap a cut (usually about 15 percent) of 
the broadcast-media buy. For that reason, says Clement 
Mok, chief creative officer of the digital marketing agency 
Sapient, conventional agencies “are not structured to 
think of digital as anything more than an afterthought.” 

Increasingly, however, JWT has been moving away 
from the old compensation structures that favor broad¬ 
casting. These days, many clients pay JWT a negotiable 
fee based on the complexity and workload involved in 
a campaign - not just on the media expenditures. But 
even as this diminishes some of the bias against new 
media, there is still the comfort-level factor. Working in 


interactive “demands a completely new skill set for an 
ad agency,” says Jeannette McClennan, the president of 
Ogilvylnteractive. “You’re not just doing marketing and 
advertising on the Internet. You have to build complete 
ebusinesses for clients, and then help them interact 
with customers.” 

The rule of thumb is that classic agencies are better 
at the advertising part of the equation, while the new- 
breed agencies are better at the biz strategy. But with 
many clients wanting one partner, to encourage a 
cohesive message, the question is, Which side can 
most effectively poach on the other’s expertise? Ogilvy’s 
McClennan, who came to O&M from Organic, says we 


With new compensation models that lean away 
from broadcast TV, JWT hopes to prove it has 
the skill set that interactive media demands. 
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may see more tech agencies trying to merge with small 
creative shops to gain marketing savvy. But until that 
happens, the over-the-hill gang may have the upper 
hand: “What clients really need is depth of marketing 
expertise,” she says, “and you can’t get that out of recent 
college grads, no matter how smart they are.” 

Indeed, many in the tech-agency category, like 
Organic and Agency.com, “have been struggling to learn 
how to become ad agencies,” says Tony Romeo, who 
runs Unilever’s digital marketing group, which recently 
hired Agency.com for a Lipton Brisk digital assignment 
- only to bounce the business back to digital@jwt after 
less than a year. Romeo says the tech agencies are try¬ 
ing to become more traditional marketers, but they 
“still don’t have the experience and understanding of 
how to build a brand. They’re exciting and full of good 
ideas - but haven’t always been able to deliver.” Hence, 
he adds, in the ongoing battle between the new technol¬ 
ogists and the veteran persuaders, “the momentum has 
lately been shifting back to the ad agencies.” 

The Work 

The real test for Jeffrey’s redesigned agency is whether 
it can produce the kind of seamlessly integrated cam¬ 
paigns it has been so enthusiastically promising. For the 
most part, JWT has yet to walk the walk in the digital 
realm, but there are early signs of progress. Forced to 


seek out alternative creative outlets for J&B Scotch, 
which like all liquor brands is barred from TV advertis¬ 
ing, the agency recently launched a Web site featuring 
a quirky character called the Liquor Fairy, a slightly 
twisted June Cleaver look-alike with angel wings who 
plies visitors with drink recipes and catty remarks. 

The site, which is being promoted in a tie-in with 
The Onion , offers MP3 music downloads too. The cam¬ 
paign, which also drives users to the site with print ads, 
has brought the hit rate to close to half a million a 
month, while raising awareness of J&B Scotch among 
the targeted under-thirty crowd. 

Meanwhile, for De Beers, JWT has leveraged its 
manipulative TV commercials (which gently point out 
that if you spend less than two months’ salary on a dia¬ 
mond, you’re a cheapskate) to push an equally insidious 
“Design Your Own Engagement Ring” feature on the 
company’s Web site. A female visitor can design her 
dream ring, then send a drop-a-hint email to her unsus¬ 
pecting fiance. The agency not only built the site but 
populated it too, driving heavy traffic with an online 
ad campaign that went beyond banners and used rich 
media to re-create the look and feel of JWT’s stark 
black-background TV and print campaign. In the month 
after the introduction of the design feature, De Beers 
saw a 695 percent increase in traffic, and has seen a 
total increase of 1,736 percent since June. 
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The agency also married offline and online media for 
Warner-Lambert’s e.p.t. pregnancy tests. Playing on the 
success of a series of TV commercials in which couples 
find out whether they’re expecting, JWT carried the 
real-life soap-opera concept onto partner Milage.corn’s 
site, where visitors can follow what happens to prospec¬ 
tive parents who find they aren’t pregnant. An online 
journal tracks their continuing efforts to conceive with¬ 
out actually going into the bedroom. 

All these promising signs aside, none of the agency’s 
early Web work packs the emotional wallop of “Motel,” 
an old-fashioned commercial produced by the agency 
last year for Qwest Communications. A weird, X-Files-ish 
spot, the ad features a desolate motel that offers guests 
“every movie ever made in every language, anytime, day 
or night,” thanks to the power of Qwest broadband. 

The ad’s characters and locale were a bit unsettling, 
and Qwest didn’t know quite what to make of it. “It sat on 
their desks for weeks, like it was radioactive,” says JWT 
group creative director George Parker, another agency 
newcomer. But when it finally ran, it soared. A writer 
for TheStreet.com nominated it for commercial of the 
decade, and technology guru Bob Metcalfe called it “the 
best explanation of what the Internet and bandwidth 
are about that I’ve heard.” (A follow-up campaign, now 
airing, shifts the locale to a deserted diner whose jukebox 
plays “every performance by every artist of every piece of 


music ever recorded,” and a seedy newsstand with “every 
edition of every book ever published in every language.”) 

The Qwest spot may be evidence that JWT, right now, 
still does its best work on the tube. But that’s not all bad 
- especially considering that TV continues to grow in 
importance as an ad medium for technology companies. 
The agency still has the ability to connect, to come up 
with the surprising, breakthrough moment for a brand - 
which, presumably, will be just as essential for mar¬ 
keters in new media as in old. 

The Outlook 

As the new century rolled in - year 136, on the JWT 
calendar - the British bosses were sounding pleased 
(Salama says WPP is encouraged by JWT’s progress), 
and Jeffrey’s spiel was getting more credible all the 
time. The agency seemed to be starting to win the 
confidence of its old packaged-goods clients: Unilever, 
for one, recently handed over two digital assignments, 
including one for Lipton Brisk that Wassong won with 
a pitch to bring the iced-tea brand’s Claymation ad 
characters (Frank Sinatra, Bruce Lee) to life on the Web 
via Java applets, and then letting them roam to other 
participating sites. 

Meanwhile, Jeffrey’s new-business pitching machine 
was still humming in January, when the agency 
courted i-planet. At the pitch, Jeffrey started with his 



Control 
Your Chaos 


FREE unified messaging software. 

With MessageASAP, you're in control. Access all your 
voice mail, email, and faxes at once wherever and 
whenever you want. That way, your messages - and 
not you - stay in one place. Use any phone or simply 
access the Internet. You keep your current phone 
number, email address, and ISP. You are back in control. 

Did we mention MessageASAP is free? Just go to 
www.messageasap.com, download, and run. Act now 
and we'll throw in an extra $100 worth of assorted 
software and services. So take control; stop your chaos. 


MessageASAP 

i ___.• 


byOfficeDomain 




IN THEATERS NEWS FEATURES HOME VIEWING GUIDE SCREENING ROOM 


SHOP 


mini 







*h 


Blip 


BECAUSE 
40% OFF 
ADDS UP TO 
QUITE A FEW 
EXTRA DVDs. 



M 

I 




















now-familiar patter about the revolution at JWT, the 
Kool-Aid, et cetera, then handed it off to Wassong. Was- 
song showed i-planet a 30-second animated spot cre¬ 
ated for the Web - and recommended that the client 
break it online before going to the tube. 

The agency also unveiled a print campaign, a 
redesigned homepage, and a corporate-identity pro¬ 
gram that let employees design their own business 
cards. There was even a plan for Hahn’s entertainment 
group to sneak plugs for i-planet into a TV sitcom. The 
agency hammered i-planet into submission with idea 
after idea, and when it was time for the bathroom 


break, the i-planet crowd gave the agency a standing 
ovation. “To me,” says Jeffrey, “that was a vindication 
that we can really do all the stuff we’ve been saying 
we can do.” 

Never mind that the actual grunt work - producing 
the campaign and getting results - is still ahead. For 
the time being, at the new and improved JWT (Now 
With Extra Digital Added!), the promise on the label 
is what sells. ■ ■ ■ 


Contributing editor Warren Berger (warberger@aol.com) 
wrote about Super Bowl advertising in Wired 8.02. 


SCENARIOS 


TECH TRIUMPHANT 


JWT and other classic agencies, finally 
focused on interactive advertising, 
continue to win more and more digital 
business from top marketers. They do 
a better job of integrating offline ad¬ 
vertising with online marketing - hence. 
Snuggles the fabric softener bear is now 
inescapable even on the Web. Mean¬ 
while, the tech agencies realize they've 
lost their early foothold as marketing 
consultants to the big brands; they 
gradually scale back their operations, 
dump the MBAs they hired, and focus 
on providing technical back-end support 
- in effect serving as order-takers for 
JWT and other agencies that control 
the branding process. Jeffrey has the 
last laugh, but he's nice about it. 
Probability: 25 percent 


MEDIA TUG-OF-WAR 



JWT finds that you win some and lose 
some, as classic agencies and tech 
specialists seesaw back and forth in the 
never-ending struggle to control digital 
marketing dollars. Each side touts its 
own success stories and points to the 
failures of the other. Marketers continue 
to have more partner options, which is 
good; the bad part is they find them¬ 
selves sitting through even more new 
business presentations that revolve 
around the phrases "total integration," 
"soul of the brand," and "at the end of 
the day." 

Probability: 40 percent 


JWT and other big agencies finally 
acknowledge that what everyone has 
been saying is true - they really just 
don't get it. After trying to force-fit their 
creative approaches into interactive 
advertising, they find that classic asser¬ 
tion messages don't work on the Web, 
which demands editorial content and 
depth of information; Jeffrey's creative 
team desperately tries to produce the 
latter, but the excessive use of exclama¬ 
tion points gives them away as ad guys. 
The technology-driven agencies, some 
of which have merged with small cre¬ 
ative agencies, begin to take the lead 
not only on digital branding but on 
overall branding. The traditional agen¬ 
cies become the support guys, creating 
offline ads to reinforce the primary 
marketing message delivered online. 
Jeffrey leaves to form his own tech- 
specialty shop, called Kool-Aid; Wassong 
returns to TV with a gig on Malcolm in 
the Middle. 

Probability: 25 percent 

J. WAY-NEW THOMPSON 
JWT not only continues to enlarge its 
digital division, but also scores a big hit 
with its new entertainment group, pow¬ 
ered by the talent and ideas of Basic 
Entertainment matched with the needs 
of packaged-goods clients to infiltrate 
pop culture. Most viewers fail to notice, 
but on every episode of The Sopranos, 
at some point in the story, Tony Soprano 
utters the line,"What's this? Where the 
fuck is my Ragu?" 

Probability: 10 percent 
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Ice Station Vostok 


The fast track to the moons of Jupiter - and the key to life on Earth - 
is a prehistoric lake nearly three miles beneath the Antarctic ice cap. 

By Oliver Morton 


T o imagine Lake Vostok, you must first envision a great lake 
in a living landscape, a week’s walk from end to end, too 
wide to see across from the highest hills on its flanks. Now 
simplify, subtract. Erase the surrounding woods and fields; 
hide the encircling hills. Remove the changing seasons and 
the replenishing rain. Still the winds that drive the waves; 
silence the beaches that soften the shores. Take out the fish; 
take out the weeds. Finally, shut out the sky itself; turn a sur¬ 


face of blue reflection to one of dark Russia's Vostok research 
constraint. Leave only the waters, the station, 760 miles from 
minerals, the muddy depths. Then 

trap them, squeeze them, estrange them from everything that 
lives and dies elsewhere. From your creation emerges a simple 
world, a world that hungers for more. 

About 150 miles long and 31 miles across, Lake Vostok is 
elongated in shape, much like eastern Africa’s Lake Malawi or 
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Siberia’s Lake Baikal. In area (5,400 square 
miles), it’s nearly the size of Lake Ladoga, 
the greatest of Russia’s western lakes. Its 
volume (2,900 cubic miles) is a good match 
for Lake Superior’s. Its maximum depth 
(1,800 feet) is similar to Lake Tahoe’s. 

These proportions place Vostok comfort¬ 
ably among the world’s 15 largest lakes - but 
its setting is utterly singular. Lake Vostok sits 
beneath 2.5 miles of solid ice, close to the 
center of East Antarctica. If it ever had a 
direct link with the air above it, that connec¬ 
tion ended some 30 million years ago. Clima¬ 
tologists at the ragged Russian base near 
Vostok’s southern end - three hours by plane 
from the South Pole - have recorded the 
coldest temperature ever measured on 
Earth’s surface: minus 128.6 degrees Fahren¬ 
heit, nearly cold enough to freeze carbon 
dioxide out of thin air. The only visible rocks 
within 600 miles are shooting stars fallen to 
Earth, rare black pebbles in the icescape. 

Lake Vostok’s forbidding remoteness makes 
it supremely hard to reach, and therefore 
unbearably attractive to scientists. Vostok’s 
very isolation means it holds secrets no other 
place on the planet can. Its sediments con¬ 
tain a unique record of Antarctica’s climate 
before the ice caps arrived - one that could 
revolutionize the science of the frozen conti¬ 
nent. There could be prehistoric life in its 


waters, an indigenous ecosystem surviving 
with few resources - no sunlight, the tiniest 
of fresh-food inputs - and spurring adapta¬ 
tions never seen before. Were Lake Vostok 
open to the rest of the world, its faint records 
and fragile life-forms would have been over¬ 
written long ago. But being cut off may have 
preserved them from the changes that end¬ 
lessly erode and re-create the world above. 

Vostok’s existence was unknown until 30 
years ago, when radar and seismographs 
allowed scientists to piece together a map. 


The first hints of water under the ice were 
detected in the 1970s; much later, in the early 
1990s, satellites and data from earlier seismic 
surveys revealed Lake Vostok’s full extent. In 
1995, a borehole was drilled from Russia’s 
Vostok station, named for the ship sailed by 
19th-century Russian explorer Fabian Gottlieb 
von Bellingshausen and built in that godfor¬ 
saken spot, quite by chance, long before any¬ 
one suspected something important might be 
below. The borehole came within 400 feet of 
entering the lake, but the drillers stopped 


short of breaking through to the waters 
beneath. 

In the near future, however, millions of 
years of isolation may come to an end: 
Researchers from America, Britain, Europe, 
New Zealand, and Russia have started lobby¬ 
ing their governments for a multimillion- 
dollar, long-term effort to fathom Vostok’s 
depths. Funding, for the most part, would 
come from the National Science Foundation 
in the US, the Natural Environment Research 
Council in the UK, and various other Euro¬ 
pean organizations working together under 
the Scientific Committee on Antarctic 
Research (SCAR), the international body that 
oversees science in the southernmost conti¬ 
nent under the terms of the Antarctic Treaty. 

If the multinational teams of scientists get 
their way, the exploration of Lake Vostok - 
perhaps the most ambitious and complex 
scientific undertaking Antarctica has yet 
seen - could begin in less than five years. 
New bases will be built, some temporary, 
some permanent; new logistical infrastruc¬ 
tures will be created to serve them; specially 
engineered drills will bore holes in the ice 
with blasts of hot water; and fleets of aircraft 
will transport thousands of gallons of fuel oil. 
(It takes a hellish amount of energy to get 
through 2.5 miles of ice.) Tele-operated and 
autonomous deep-diving robots will launch 
themselves from the boreholes into the great 
lake’s waters, then sink through the black¬ 
ness to the silent ooze below. 

Glaciologists, sedimentologists, biologists, 
geochemists, and climatologists will try to 


understand how the lake waters circulate, 
where they come from, and where they go. 
They’ll look for prehistoric life-forms and 
search for nutrient sources. They’ll hunt for 
clues to how long the lake has been there, 
and what came before it. Long-dark Vostok 
will be pried open for inspection - a process 
that, however carefully undertaken, runs the 
risk of changing the lake forever and destroy¬ 
ing what has made it unique. 

Why take that chance? Some believe Vos¬ 
tok should be left alone because exploration 


Lake Vostok's forbidding remoteness makes it 

supremely hard to reach, and therefore 

unbearably attractive to scientists. 
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might permanently damage its pristine eco¬ 
system. But proponents of drilling believe 
Vostok could provide new insights into the 
young Earth’s spectacular ecological crises, 
during which the whole planet was frozen 
solid, its oceans reduced to the very brink 
of lifelessness. And it could illuminate the 
possibilities of life farther off - in a vast 
ocean on Europa, Jupiter’s fourth-largest 
moon, 483 million miles from the sun. 
Along with Mars, Europa is the most likely 
prospect for evidence of life beyond Earth, 
and Vostok is the closest thing to a Europan 
environment our planet has to offer. Iso¬ 
lated from light, warmed only from below, 
starved of nutrients, the life-forms of Vostok 
could teach scientists how life might persist 
in Europa’s frigid climate, where tempera¬ 
tures average minus 250 degrees Fahren¬ 
heit. It would certainly show them how to 


look for it there: Exploring Vostok would be 
the nearest thing to a space mission without 
leaving the planet. 

It’s no surprise, then, that at NASA’s Jet 
Propulsion Laboratory in Pasadena, Califor¬ 
nia, the probes that will look for life in these 
icy depths millions of miles apart are being 
developed side by side. At Caltech and JPL, 
which designs and operates most of NASA’s 


planetary spacecraft, a team of six engineers 
is adapting instruments, first developed to 
explore the hot depths of ocean-floor volcanic 
vents, for use in the isolated waters of Vostok 
or in Europa’s alien oceans. The team is try¬ 
ing to develop a small metal probe - a cryo- 
bot (cryo means “ice” in Greek) - that can 
emit chemicals to create a sterile zone 
around itself, burrow through the ice using 
a high-pressure jet of hot water to clear its 
path, take samples, and transmit collected 
data back to the surface. It’s also devising 
ways for the probe to see, retrofitting deep¬ 
water cameras to squeeze through a narrow 
borehole in the ice and still function in con¬ 
ditions of extreme pressure and cold. 

But it’s not just the technology that links 
Vostok and Europa. It’s the ideas - pure, 
powerful ideas - that take scientists from 
the everyday world to somewhere far 


stranger, more abstract. In Lake Vostok’s 
dark waters, they hope for visions from 
halfway across the solar system, and half¬ 
way back to Earth’s beginnings. 

“The lake - isolated for several million 
years - could contain microbes that have 
evolved in a manner unique to this environ¬ 
ment,” says Martin Siegert, a University of 
Bristol glaciologist who worked on the early 


Close to the center of Antarctica's great eastern 
ice sheet, Vostok (in Russian, top right) served 
as a Soviet counterweight to the US base at the 
South Pole during the Cold War. 

satellite research that first exposed Vostok. 

“In effect, the lake can be thought of as a 
laboratory for investigating evolution.” 

verything runs down. Hot baths get cold; 
fires turn to ash. The heat of Earth’s 
core is slowly leaking out to space. In 
Antarctica, though, this heat loss is stymied 
by an insulating barrier: an ice sheet weigh¬ 
ing billions of tons. The top of the ice is very 
cold indeed. The bottom, gently heated from 
below, is in some places warm enough to melt 
and collect as liquid water in pools or lakes. 

In the 1970s, American, British, and Dan¬ 
ish researchers used 60-MHz airborne radar 
to hunt for such hidden water pockets in 
Antarctica. Because radio waves can travel 
through ice, signals from the radar bounced 
off not the ice sheet’s top, but its bottom. In 
some places, radio waves reflected evenly, 
suggesting that the ice was sitting on some¬ 
thing much smoother than craggy bedrock. 
The obvious explanation was a layer of water. 
In 1974, the multinational team identified the 
longest stretch of subglacial water ever seen, 
near the Soviet Union’s Vostok base. It was 
the first glimpse of the lake. 

Few found the discovery very exciting. 
“Nobody talked about bodies of water under 
the ice - nobody thought about them,” says 
Cynan Ellis-Evans, a microbiologist with the 
British Antarctic Survey (BAS). “Everyone 


A kind of ultimate time capsule, Lake Vostok is a 
perfect laboratory for investigating evolution and 

illuminating the possibilities of life farther off. 
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High-frequency 
radar images from 
ERS-1, combined with 
older seismic reports, 
helped scientists 
confirm the existence 
of the hidden lake, 
seen at left, in the 
lower third, as a 
vast, flat plain. 

At right: Cynan 
Ellis-Evans, a micro¬ 
biologist with the 
British Antarctic 
Survey's Freshwater 
Ecology Group, 
was one of the first 
to realize Vostok's 
potential for 
supporting life. 

Here, he holds a 
manual ice corer. 



had this mental picture of the water being 
just a few tens of meters thick.” But in 1991, 
Jeff Ridley, a remote-sensing specialist with 
the Mullard Space Science Laboratory at 
University College London, directed a Euro¬ 
pean satellite called ERS-1 (the first long- 
duration civilian radar) to turn its high- 
frequency array toward the center of the 
Antarctic ice cap. It confirmed the 1974 
discovery: a flat plain at 105 degrees east 


by 77 degrees south - a glacial dimple nearly 
150 miles long, with Vostok station at the 
southern end. 

When Siegert put this new satellite 
imagery together with the airborne-radar 
readouts and older Soviet seismic charts, the 
vast lake was revealed in all its glory. “It was 
a eureka moment,” says Siegert. Although 
Siegert had cataloged evidence for some 70 
subglacial lakes, Vostok was by far the largest 
and most contained. “The data couldn’t be 


interpreted as anything except a deep body 
of water,” he says. And, purely by chance, 
other scientists had already drilled most of 
the way down to it. They weren’t interested 
in the lake - they didn’t know it was there - 
but instead were extracting and studying 
ice cores from the glacier above. 

The ice below Vostok station is a history 
book, with each core a vertical record of 
prevalent conditions at a particular point in 


time: the amount of dust in the atmosphere, 
the levels of trace gases, even the weights of 
the water molecules themselves, which pro¬ 
vide hints to major climatic events. The ice 
cores scientists had been pulling up told the 
story of four 100,000-year cycles, a century 
of the world’s climate in each yard. 

The Russians started drilling into this 
record in the 1970s, the French joined them 
in the early ’80s, and the Americans signed 
up in 1989. By the time Siegert and his col¬ 


leagues could confirm the lake’s existence, 
almost 2 miles of ice had been hauled out 
of the glacier above, split into several slices, 
sampled, and shipped off to American, 
French, and Russian labs around the world. 
The scientists realized that if this routine 
continued, and drilling went on unchecked, 
they’d pierce the last level of ice and tap into 
Lake Vostok within a matter of months. 

When Ridley made his findings public in 
1993 in the Journal of Glaciology , he immedi¬ 
ately roused scientific interest, moving SCAR 
to suggest that a workshop be held to decide 
if continued drilling made sense. In May 
1995, two dozen researchers gathered to dis¬ 
cuss this question at the Scott Polar Research 
Institute in Cambridge, England - the same 
institute where the original radar work was 
masterminded. “The US, France, and Russia 
- the three nations involved in the drilling - 
asked SCAR to come up with a recommenda¬ 
tion regarding Vostok, and were willing to 
accept the outcome as being for the greater 
good,” Ellis-Evans recalls. In other words, if 
anyone was going to drill into Vostok, the 
committee had to give the green light. 

News of the meeting made its way to Ellis- 
Evans at BAS headquarters on the other side 


Purely by chance, satellite data revealed 
Lake Vostok shortly after a research team 
had drilled most of the way down to its surface. 
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Clockwise from top left: University 
of Bristol glaciologist Martin Siegert 
has cataloged evidence for 70 sub¬ 
glacial lakes, with Vostok by far the 
largest; a researcher takes manual 
core samples of ice near Vostok 
station; C0 2 , which provides clues to 
past atmospheric conditions, is 
extracted from polar ice; a 
technician tags and stacks hundreds 
of ice cores at the Vostok station 
warehouse - from there, they'll be 
shipped to labs worldwide. 



of town. As a biologist studying Antarctica, 
Ellis-Evans already knew that its surface lakes 
mattered, but like most of the world, he had 
no idea that the subsurface Lake Vostok even 
existed. “Frozen surface lakes of the Antarctic 
continent are an oasis,” he says, “sitting in a 
Martian-like landscape, teeming with life.” 
That life is mostly in the form of photosynthe- 


sizing microbial mats on the lake beds. Freed 
from predators by Antarctica’s isolation, these 
mats leach nutrients from the “gin-clear” 
water, says Ellis-Evans, and create a stratified 
microbial ecology in the sediments below. 

But there weren’t going to be any photo- 
synthesizing mats in Vostok’s darkness 2.5 


miles down. The water would be colder than 
in the shallow surface lakes, and the pres¬ 
sure immense. That didn’t mean there could 
be no life. Assuming Vostok had once been a 
surface lake before ice covered the continent, 
organisms from that ecosystem might have 
found a way to survive. If that were the case, 
scientists would be looking at the ultimate 


biological time capsule - one that dates back 
30 million years. The organisms’ origins - 
and their adaptations to a weird world of 
cold, dark scarcity - made them the most 
tempting of targets for study. 

“What the glaciologists wanted to do at 
the time was get as long a climate record 


as possible,” says Ellis-Evans. “Another few 
hundred meters could have given them 
another glacial cycle. But that would mean 
drilling down to the lake. They wanted to 
know if the rest of the Antarctic science com¬ 
munity had a problem with that. We told 
them that the more we heard about this, the 
more concerned we were about it. And we 
outlined the possibilities for life. As we had 
our say, we could see they were changing 
their views - they saw that they could dam¬ 
age the biology irreparably.” 

The potential problem Ellis-Evans 
describes is quite simple: The pressure 
at the bottom of the ice sheet would squeeze 
any borehole shut unless it was filled with 
a nonfreezing fluid - in practice, dirty kero¬ 
sene. Putting a borehole like that through the 
ice and into the lake would create a minia¬ 
ture Exxon Valdez, releasing toxic fluids in 
what could well be one of the most delicate, 
perfectly preserved ecosystems on Earth. 


The Ice cores above Lake Vostok tell the story 
of four 100,000-year cycles, a century's worth 
of the world's climate in each yard. 
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2.3 miles 



Accreted ice 


The borehole (left) drilled by a multinational 
research team came within 400 feet of Vostok's 
waters. Robin Beil (below), a geologist at 
Columbia University, co-organized a 1998 
meeting to discuss the implications of drilling 
further into the lake. 



At the close of the three-day meeting in 
Cambridge, SCAR agreed that Lake Vostok 
should be given special protection, and the 
American/French/Russian team was asked 
to halt drilling within 400 feet of the lake’s 
surface. “A country could go against SCAR,” 
says Ellis-Evans, “but most nations work 
within the essentially apolitical organization 
and accept its ground rules.” So far, the 
agreement has been honored. During the 


meeting, it became clear that SCAR’s interest 
in protecting Vostok and the life it might 
harbor was another reason to study the lake 
further by less polluting means. 

Shortly after the Cambridge mandate, 
Antarctic Treaty countries signed a multina¬ 
tional agreement to further protect the vul¬ 
nerable continent. “Any work in Antarctica 
now has a firm legal requirement to recog¬ 
nize and address environmental concerns,” 
says Ellis-Evans. But even with the new legis¬ 
lation, the science of Lake Vostok continued 
to be a strange dance between the desire to 


protect and the desire to study. As research¬ 
ers became more intrigued with the lake, 
their conflicting desires to either save or 
spoil it were slowly being pulled together. 

hen the size of Lake Vostok - and the 
possibility of ancient life within it - 
dawned on the wider world, the excitement 
began to spread. “I’d pretty much ignored it 
until two years ago,” says Robin Bell, a geolo¬ 


gist at Columbia University’s Lamont-Doherty 
Earth Observatory who supports a Vostok 
drilling mission. “I couldn’t see why it was 
important. And then I realized that it’s a leap- 
ing-off point for a geological understanding 
of East Antarctica. As unique geologic struc¬ 
tures are identified, the biological questions 
of survival in a hostile environment will fol¬ 
low - the geology is, in essence, the cradle in 
which life can form. Vostok,” she adds, “could 
be linked to an understanding of life on Earth 
millions of years ago and to the potential for 
life beyond Earth.” 


In 1998, scientists arranged further meet¬ 
ings - first in St. Petersburg, Russia, then in 
Washington, DC - to discuss the lake, and 
whether it was worth going to at all. Last fall, 
members of the growing Lake Vostok com¬ 
munity returned to Cambridge to try to pull 
together a definitive statement about Vostok’s 
scientific value. Such a declaration is essen¬ 
tial if SCAR is to set up a formal Vostok 
committee, itself necessary to convince the 
American, European, and Russian govern¬ 
ments that it’s worth spending millions of 
dollars to fund a multinational exploration 
of the lake. 

The conference was held on a rainy Sun¬ 
day morning at the end of September, with 
60 established experts and young hopefuls 
crammed into a meeting room at Cambridge 
University’s Lucy Cavendish College. Among 
those on hand was Peter Barrett, a tall, soft- 
spoken New Zealander who is trying to pin¬ 
point the onset date of Antarctica’s glaciation; 
Gordon de Quincey Robin, a short, round 
Brit who pulled together the radar surveys 
showing the first clues of Vostok; and Roland 
Psenner of the University of Innsbruck, one 
of the world’s foremost authorities on Alpine 
lakes. Though Psenner has studied Europe’s 
high lakes - from Spitsbergen to Spain’s 
Sierra Nevada - he’s never gotten close to 


At a recent conference, it took three hours to cover 
all the facts known about Vostok - but a full day to 
run through the list of unanswered questions 
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An electron microscope 
captures microbes 
taken from Vostok ice 
2.2 miles beneath the 
surface. DNA tests, as 
well as exploration of 
Lake Vostok's waters, 
should shed light on 
the organisms'origins. 


Antarctica. Still, he was thrilled by the 
possibility that Vostok might contain living 
microbes from a bygone era. 

“Since my focus is on microorganisms 
living in ice and icy water,” Psenner said, 
“Lake Vostok is a target of high priority, 
and I am convinced that certain forms of 
life exist in the lake. But before even consid¬ 
ering a study, we must do our homework and 
find a secure, clean sampling technique.” 

As Ellis-Evans, the organizer, scurried 
in and out of the conference room, torn 
between collating the science and arranging 
the coffee breaks, Robin Bell kicked things 
off with her now-polished Vostok 101 talk, 
which detailed the lake’s geological history 
and its potential as a subject for study. Jean 
Robert Petit, a glaciologist with the Labora¬ 
tory of Glaciology and Geophysics of the 
Environment in Grenoble and the French 
leader of the team that studied the climate 
core taken from below Vostok station, 
described the crystal structures found in 
the ice. “From a glaciological point of view,” 
he said, “Vostok is a unique place to study 
a very long paleoclimatic record.” Valery 
Lukin, a Vostok expert from the Arctic and 
Antarctic Research Institute in St. Peters¬ 
burg, talked about the latest seismic work 
carried out from Russia’s base, data show¬ 
ing that the northern end of the lake is a 
shallow, rocky swamp, while in the south, 
the waters are deep - and the sediments 
below them possibly deeper still. 

It took just three hours to cover all the facts 
known about Vostok. After lunch - and over 
the next 24 hours - scientists ran through the 
seemingly interminable list of unanswered 


questions. For example, when a break-out 
group debating biological issues quizzed Ian 
Dalziel, associate director of the Institute for 
Geophysics at the University of Texas, about 
the nature of the hole that the lake waters 
are sitting in, he cheerfully told them that it 
could have been created by two continents 
colliding, a landmass tearing apart, a glacier, 
or even an asteroid - and that it could have 
been there for as long 35 million years. 

Another point of contention is whether 
Vostok was a surface lake that froze during 
a past ice age or something that formed 
more recently from water trickling through 


the Antarctic ice cap. Apparently, there’s no 
way to tell whether Vostok’s bedrock cradle 
already had water sitting in it before ice first 
took hold of Antarctica 35 million years ago. 
“It’s easy to speculate,” said Dalziel, “because 
there isn’t any data. Until we drill it, we 
won’t know for sure.” 

As luck would have it, the 1995 borehole 
for climate studies was drilled into an ice 
sheet whose bottom layer is made up of 
frozen water from Lake Vostok itself. Two 
teams at the Cambridge meeting had looked 
at samples of this refrozen water. One was 
headed by John Priscu of Montana State Uni¬ 
versity, who has also researched the biology 
in Antarctica’s surface lakes - which are 
frozen over but still receive enough light to 


perform photosynthesis. The other was led 
by David Karl of the University of Hawaii, 
an expert on marine microbiology who has 
observed life around deep ocean vents and in 
the nutrient-poor wastes of the North Pacific. 

The two men - who have known each 
other for years - had no idea they’d both 
been working on Vostok problems until a few 
weeks before they presented their results at 
the Cambridge meeting. Priscu’s and Karl’s 
discoveries, published in separate papers 
in the December 10,1999, issue of Science , 
concluded that refrozen ice above the lake 
contained quite a lot of bacteria. Karl’s team 
reported that some of these bacteria are still 
able to function despite their very slow 
metabolisms. 

T hat there could be living bacteria in the 
ice above Lake Vostok isn’t much of a 
surprise in itself. Vostok may seem extra¬ 
ordinarily isolated to humans, but bacteria 
experience it as just another place to turn up. 
And just turning up is what bacteria do best: 
They do it all over the planet. Admittedly, if 
the bacteria were migrating into the ice 
above Lake Vostok, they would have spent 
more time getting there than most anywhere 
else - sinking slowly through the ice cap, 
each new year’s worth of snow forcing them 
that little bit deeper. It would be quite possi¬ 


ble for bacteria to melt out of the ice over 
one part of Lake Vostok, drift through its 
otherwise lifeless waters for a bit, then get 
frozen back into the ice elsewhere, waiting 
for their next chance to turn up someplace 
interesting. If that were true, the bacteria in 
Lake Vostok would be no different from those 
trapped in the ice above it. 

But it’s also possible that the microbes Karl 
and Priscu retrieved from the ice are part of 
a viable ecosystem indigenous to the lake, 
consisting of organisms that have found ways 
to get on with life in cold, dark, nutrient-poor 
water for millions of years. If such an ecosys¬ 
tem exists, the likelihood is that it’s sparse 
and staggeringly slow to replenish itself. “I 
would say a generation every hundred years 


Bacteria from the ice above Lake Vostok could be 
part of an indigenous ecosystem below that's been 
living in the cold, dark waters for millions of years 
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might be feasible, if the lake’s as low in nutri¬ 
ents as we think,” says Jim Tiedje, a professor 
of microbiology at Michigan State University 
who studies the types of organisms that make 
their home in Antarctic ice. 

The problem facing life in Vostok is that 
if microbes can’t photosynthesize, they must 
rely on chemicals in the environment that 
have the potential to react with each other 
and release energy. Stripped to basics, this 
normally means an organism will need to 
take electrons from whatever it uses as food 
and give them to oxygen atoms. For this to 
be sustainable, the organism needs a reliable 
supply of oxygen to accept the electrons, 
which, happily enough, Earth’s plants are 
able to ensure. Some bacteria use alternative 
electron acceptors - sulfate ions, nitrate ions, 
carbon dioxide - but these, in turn, are mostly 
made available by oxygen-dependent life else¬ 
where. If you look into the sediments under 
one of the microbial mats Ellis-Evans studies 
in Antarctica’s surface lakes, you’ll see this 
cascade of chemical dependency beautifully 
illustrated, with each layer using by-products 
from the one above: The ash from one bio¬ 
chemical fire becomes fuel for the next. 

The microbial communities Karl studies 
around deep ocean vents - populations 
undreamed of a few decades ago - live in 
total darkness, but much of their energy use 
depends on electron acceptors that originate 
in the sunlit ecosystems far above. Without 
these imports from the world of photosynthe¬ 
sis, the ecosystems at the deep vents would 
have to get by on locally produced chemical 
imbalances that offer only a tiny fraction of 
the energy available to an ecosystem blessed 
with sunlight. 

Some oxygen gets to Vostok through the ice 
- but most of it is likely trapped in little cages 
of water molecules called clathrates, and 
thus is probably unavailable to microbes. So 
if there’s a microbial ecology in Vostok’s 
depths, it’s probably made up of the hungri¬ 
est, slowest-growing microbes on the planet. 
To microbial ecologists like Tiedje, such a 
discovery would be fascinating in its own 
right. To earth scientists, it would offer new 
clues to the controversial “snowball-Earth” 
theory, which describes a series of catastro¬ 
phes more than half a billion years ago that 
represent the most severe environmental 
crises ever. 

It started when all life was microbial, the 


sun was dimmer than it is now, and the con¬ 
tinents were clustered near the equator. 
Warm, wet soil absorbed more carbon diox¬ 
ide than Earth’s burden of life was produc¬ 
ing. The greenhouse effect weakened, the 
world cooled, and ice spread over the oceans 
from the poles. Since more ice cover means 
more sunlight reflected back into space, 
things cooled down quickly. After the ice 
caps reached about 30 degrees latitude, 
the reflection effect became unstoppable, 
enveloping the entire planet in freezing 
temperatures and sending ice from both 
poles toward the equator. Every ocean, sea, 
lake, and river froze. With no sources of 
water vapor, clouds vanished from the sky. 

In the darkened oceans, photosynthesis 
shut down and the seas began to die. The 
snowball-Earth theory asserts that for 
roughly 10 to 50 million years the planet 
was reduced to a state close to death - 
probably very close to the state today of 
Vostok and, possibly, Europa. 

While its seas were dying, though, Earth’s 
nonbiological activities continued more or 
less as usual. Volcanoes pumped out fresh 
carbon dioxide, and since the newly frozen 
land was unable to absorb it, the gases built 
up in the atmosphere. Eventually, at the 
equator, the temperature rose back above 
freezing. The first cracks appeared in the ice. 
Water vapor, a powerful greenhouse gas, 
returned to the skies. That warmed things up 
further. More ice melted, more sunlight was 
absorbed, more water evaporated, and the 


temperature shot through the roof. Models 
suggest that it took only 100 years for the ice 
to recede back to the poles - a century during 
which the global mean temperature is 
thought to have increased by 122 degrees. 

Life leaped forth from its refuges in hot 
springs and lakes. With huge amounts of 
carbon dioxide and sunlight available, photo¬ 
synthesis in the oceans ran riot, producing 
oxygen at an incredible rate. The wild warm¬ 
ing after our last snowball Earth may have 
been the crucible from which the complex 
life-forms of the Cambrian explosion arose. 


The snowball-Earth theory features promi¬ 
nently in the report that Ellis-Evans, Bell, 
and others are preparing to submit to SCAR 
on the need for further research into Vostok. 
The report covers all the areas outlined in 
Cambridge: the presence or absence of an 
exciting ecology, the geological setting, the 
effect of the water flowing into the lake from 
the ice sheet above, the circulation patterns 
of water that is very cold and under 
extremely high pressure, the record of cli¬ 
mate and ice movements in the sediments, 
and the source and fate of the water itself. 

“A system like Vostok’s, isolated in the cold 
and dark, would give us insights to the likely 
environment on Earth when snowball condi¬ 
tions would have prevailed,” says Ellis-Evans. 
“It would tell us about what survived and 
how it survived. Nowhere else on Earth is 
likely to do that.” 

R icardo Roura is one of the handful of 
people who have spent a winter on 
Antarctica without any governmental assis¬ 
tance. In the early 1990s, Greenpeace set 
up a camp at the edge of the Ross Sea as 
part of its campaign for the ratification of 
the Madrid Protocol to the Antarctic Treaty, 
which imposed a 50-year moratorium on 
mineral exploitation. Roura was part of that 
camp, and his stay there taught him to love 
the barren land. As a coordinator for the 
Antarctic and Southern Oceans Coalition 
(ASOC), a group of 240 nongovernmental 
organizations from 50 countries with inter¬ 


ests in the region, Roura spends much of his 
time trying to protect the Antarctic from 
environmentally disruptive projects. When 
it comes to Vostok, he doesn’t think the sci¬ 
entists - particularly the NASA scientists - 
are taking those protections seriously. The 
exploration of Lake Vostok is just the sort of 
thing he wants to stop. 

“Lake Vostok is to Antarctica what Antarc¬ 
tica is to the rest of the planet: remote, pris¬ 
tine, and unique,” Roura told the Cambridge 
meeting. “You scientists have decided a priori 
that something must be ‘done’ with Lake 


A borehole through the ice into the lake could 
create a miniature Exxon Valdez ; releasing toxic 
fluids into a perfectly preserved ecosystem. 
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Ricardo Roura, an activist and coordinator for 
the Antarctic and Southern Oceans Coalition, 
believes Lake Vostok may be better off left alone, 

Vostok as soon as technically possible, while 
the most appropriate option to protect the 
ultimate scientific and environmental value 
of Vostok would appear to be to postpone 
drilling the lake for the indefinite future.” A 
particular bugbear for Roura is the idea that 
NASA wants to use Vostok as a test bed for 
technologies in development for Europa. He 
calls their interest selfish and shortsighted. 

NASA puts a more positive spin on the 
situation. “One of the things we want to 
emphasize is that it really works both ways,” 
says Joan Horvath, an MIT-trained rocket 
scientist and former manager of JPL’s 
Europa-Vostok Initiative. “Because people 
are developing interesting technology that 
didn’t exist before for space, we’ll be able 
to go into the lake in a way that’s clean and 
sterile and won’t disturb it. You might not 
have been able to do that if you weren’t try¬ 
ing to do both projects.” 

Nevertheless, activists like Roura and 
James Barnes, ASOC’s general counsel and 
cofounder, continue to push for Vostok’s pro¬ 
tection. “In Vostok, we hope we can make the 
case for being cautious - not moving quickly 
to drill, considering all the options, and help¬ 
ing people understand what’s at stake,” says 
Barnes, who’s also an attorney for Friends 
of the Earth International. Though Barnes 
never insists that exploring Vostok should be 


banned outright, ASOC is working through 
the International Union for the Conservation 
of Nature to sponsor a formal resolution that 
would halt drilling, going well beyond the 
protective intent of the Antarctic Treaty 
protocol. And if drilling proceeds anyway? 

“I seriously doubt that any Antarctic Treaty 
party would make such a move,” contends 
Barnes. Though an ASOC resolution isn’t 
binding, he says, the treaty’s protocol is, 
and if a country violates it, environmental 
groups can file a lawsuit. 

The scientists associated with Vostok don’t 
share Roura’s and Barnes’ views. For them, 
Vostok isn’t just an abscess in the ice but 
a hole in our knowledge of the world - a 
peculiarly well-defined, romantically iso¬ 
lated, technologically dramatic hole. For 
good or ill, part of being a scientist is to 
find such holes irresistible. “Subglacial lakes 
are a brand-new environment,” notes Ellis- 
Evans, “and, like anywhere humans come 
across, we are curious about it - we want to 
understand it. Whatever else, the place is a 
mystery. Scientists, being human, will always 
want to investigate a mystery. You cannot 
simply ignore it.” 

It’s not that the scientists don’t have doubts 
about what they’re doing: The urge to protect 
and the urge to study still take turns leading 
their dance into the depths. If the lake is 
contaminated, measurements and samples 
will be compromised. But there’s a deeper 
unease, too. “We have detected, explored, and 
spoiled almost all sites of the world, and we 


are going to do so with extraterrestrial sys¬ 
tems,” said Psenner in his Cambridge presen¬ 
tation. “Why not leave Lake Vostok in the 
mythical darkness?” But the nature of their 
profession is to overcome those doubts. As 
Psenner said at the meeting’s end, “Vostok is 
possibly the only pristine lake we have left on 
Earth, and we should be extremely careful - 
but I’m too tempted by it not to go.” 

P ut enough Vostok researchers in a room, 
and the lake will seem as hemmed in by 
different lines of questioning as it is by ice. 


But when it comes to Europa, there are really 
only two questions that count: Is there an 
ocean? And is anything swimming in it? In 
the pictures sent from Voyager probes in the 
1970s and by Galileo during the past five 
years, the Jovian moon looks like an antique 
billiard ball - a smooth sphere of spreading 
cracks and stubborn stains. Europa’s icy sur¬ 
face is indeed ancient by most measures, but 
by planetary standards it’s freshly minted. A 
relative absence of impact craters suggests 
that the outer crust is only 100 million years 
old, in parts much less. Since Europa is a 
small world, half the diameter of Earth, this 
is quite surprising: The heat should have 
drained out of Europa’s tiny core ages ago. 
But Jupiter’s massive gravity alternately 
stretches and compresses Europa, and this 
kneading generates heat through friction. In 
fact, it may create enough heat to liquefy an 
entire ocean’s worth of water under a layer of 
ice only a few miles thick. That makes it “a 
fascinating place - and a prime place for 
space missions,” says Frank Carsey, a team 
leader of the Polar Oceanography Group at 
JPL, which does ice research in Antarctica. 

The idea of a habitable ocean locked 
beneath the permanent ice cap on Europa 
excites planetary scientists because on Earth, 
at least, all life requires liquid water. And 
beyond Earth, there’s little direct evidence of 
any liquid water. Venus has baked itself into 
aridity. Mars was apparently wet once, but 
aside from its ice-capped poles, the Red 
Planet makes the Gobi desert look like a 


swamp. Comets and some asteroids contain 
ice in abundance - but if ice were what life 
needed, Antarctica would be green, not 
white. It’s liquid water that counts, and 
Europa, with an ocean possibly greater in 
volume than all the oceans on Earth com¬ 
bined, offers a lot of it. 

Every observation made with Galileo's 
instruments seems to argue for a Europan 
ocean. A follow-up probe, the still-unnamed 
Europa Orbiter, will be launched in 2003 to 
put the matter to rest. The craft will circle 
Europa from 124 miles above for nearly a 


Scientists are concerned about protecting 
Lake Vostok but 

in our knowledge of the world irresistible. 


WIRED APRIL 2000 


D3Q 


PHOTOGRAPH: JANET DALZIELL 








© 2000 style365.com 



Some are born with it, For the rest of us there's 


fashion interiors leisure indulgences 




















Clockwise from left: Europa, Jupiter's 
fourth-largest moon; Joan Horvath, 
former manager of the Europa-Vostok 
Initiative; Frank Carsey, who leads the 
JPL Polar Oceanography Group. 



month, measuring the tidal rises and falls of 
its surface with a laser altimeter. If the ice 
sits on rock, the tides will be small - solid ice 
would deform only slightly under Jupiter’s 
insistent gravitational pull. But if there’s 
water below the ice, the tidal bulge should 
stretch the moon’s surface dramatically. 

At many scientific centers - including the 
National Academy of Sciences, which keeps 
watch over NASA’s science priorities - evi¬ 
dence of a Europan ocean would place it 
alongside Mars as the focus of the search for 
life elsewhere in the solar system. If the pro¬ 
posed Europa Orbiter confirms an ocean’s 
existence - which most believe is 90 percent 
probable - a series of missions to Europa is 
likely to follow. “I’d bet there’s life on 
Europa,” says Richard Greenberg of the Uni¬ 
versity of Arizona’s Lunar and Planetary Lab¬ 
oratory in Tucson and one of the scientists 
analyzing imagery from Galileo. “I wouldn’t 
bet there’s life on Mars.” 


Finding life, either in Vostok or on Europa, 
requires drilling through an icy crust, which 
means resolving a multitude of engineering 
obstacles. While exploring a subsurface 
Antarctic lake is tricky, it doesn’t compare 
with the logistics of controlling a probe in 


the solar system’s farthest reaches. Horvath 
addressed some of those obstacles in 1996, 
when she asked her undergraduate students 
at Caltech and the UK’s Leicester University 
to think about ways to get through Europa’s 
crust to the putative ocean beneath. They 
soon realized that experts on earthly ice caps 
would have something useful to say about the 
matter. As it happens, JPL employs several 


climatologists, including Carsey, who had an 
interest in Antarctica. After their first meet¬ 
ing, he and Horvath resolved that Europa 
and Vostok were pieces of the same puzzle. 
“He says I thought of it; I say he thought of 
it,” Horvath says with a laugh. The two of 


them attracted a clique of fellow Vostok 
enthusiasts who met regularly to discuss the 
kinds of hardware and strategies required to 
study life in dark waters under deep ice. 

“The key technologies,” Carsey explains, 
“are decontamination, then robotics, then 
instrumentation, then communications.” In 
each area, the difficulties of drilling down to 
Vostok should illuminate the challenges of 


Europa, it seems, is the most likely prospect for 

life beyond Earth 

to a Europan environment on this planet. 
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burrowing into Europa. There are, of course, 
major differences between the two projects. 

A probe going into Vostok can expect some 
hands-on help; a Europan probe will have 
to make its own decisions halfway across 
the solar system. 

Carsey’s cryobot offers a preview of what 
the probe might look like. He says it will be 
able to puncture a hole through the ice sheet 
with a hot-water drill, bathe itself in steriliz¬ 
ing chemicals, then cruise Vostok’s deepest 
reaches. “It’s probably not that hard to make 
a cryobot,” says Carsey, “but to make one 
that’s reliable and optimized - that’s a little 
involved.” If he can secure funding from the 
National Science Foundation, the first 
$100,000 prototype should be ready by sum¬ 
mer. And in less than three years, he says, 
one of these icebots should be finished and 
ready for field testing. 

During these trial runs, humans will be 
on hand to drill the cryobot’s access hole and 
monitor its descent. The fuel needed to cre¬ 
ate boreholes in the ice will be flown in on 
C-130s by the New York Air National Guard, 
which supplies logistics support throughout 
the Antarctic. Such a cryobot would be 
employed for a Europa mission as well, which 
Carsey is considering as he puts together a 
blueprint for its design. But on Europa there 
would be no lifeline for handlers trying to 
send instantaneous commands to the bot far 
below: Signals sent to Europa will take 35 to 
50 minutes to reach the probe in a place that 
makes Vostok station look like Mauritius. 
Europa’s surface gets no warmer than minus 
250 degrees, the sunlight is 27 times dimmer 


To prepare for subsurface exploration of Lake 
Vostok and Europa, planetary scientist Arthur 
Lonne Lane is building imaging probes (below) 
to search for bacteria inside deep-sea vents. 



than it is on Earth, there’s no atmosphere to 
speak of, and the place is continuously bom¬ 
barded by a vicious hail of particles from 
Jupiter’s radiation belts. 

Just getting to Europa is hard enough. 

The orbiter due to launch in 2003 will take 
almost three years to reach the moon, and 
radiation damage to its solar panels will 
make it reliable for only one month of work 
after it arrives. An energy-intensive project 
like drilling a hole through the ice will almost 
certainly require nuclear power - technology 
NASA has employed before, but which 
encounters increasing opposition. “Some 
environmentalists complain that the radio- 
thermal generators are dangerous to launch, 


and are pollutive once they get to their tar¬ 
get,” says Carsey. “Both are arguably true. But 
the RTGs are designed to survive a launch 
calamity without breaking up - and, in a case 
like Europa’s, the surface of the planet is far 
more radioactive than the RTG itself.” 

L ake Vostok’s mystique is drawing people 
like Arthur Lonne Lane, a colleague of 
Horvath’s and Carsey’s at JPL who is taking 
what he’s learned building spacecraft instru¬ 
ments and applying it to developing “tech¬ 
nologies to solve some of the problems we’ll 
face once we begin the scientific explorations 


of Lake Vostok and Europa.” A device enter¬ 
ing Vostok - and, someday, Europa’s oceans - 
would have to be extremely compact, he says, 
small enough to be contained inside Carsey’s 
cryobot. “The deep-water cameras they put 
on Alvin and other submersibles take beauti¬ 
ful pictures, but their housings are big and 
long,” he says, going on to describe some¬ 
thing about the size of a filing cabinet. “They 
have a huge glass dome at the front and 
these enormous outside arc lights.” 

Lane’s instruments, by contrast, are eco¬ 
nomical: long, thin tubes of titanium built to 
be stuck into volcanic vents on the ocean floor. 
His latest camera - which has worked at 
depths of 1.2 miles - uses optical fibers to 
shine light from internal lasers out into the 
world, with a camera and spectrograph peer¬ 
ing through a small, sturdy window at what¬ 
ever they illuminate. “We developed a camera 
system that could operate at 400 degrees Cel¬ 
sius (752 degrees Fahrenheit), appropriate for 
hot vents and future deep-atmosphere probes 
of Jupiter, Venus, and Saturn,” says Lane. “For 
Vostok and Europa, hot temperatures aren’t 
anticipated, so the existing design wouldn’t 
change a bit.” In November, Lane will send a 
newer version of his imaging system nearly a 
half-mile into an Antarctic ice floe to study its 
base - a shakedown for future missions to 
Vostok and Europa. 

Lane’s camera would get to the bottom of 
an ice sheet with the help of Hermann Engel- 
hardt, a glaciologist at Caltech. Engelhardt 


studies the conditions that lubricate ice 
sheets and glaciers as they move across ter¬ 
rain. This means he needs ways of looking 
beneath the ice, and his tool of choice is the 
hot-water drill - a vertically mounted, high- 
pressure fire hose. Hot water cuts through 
the ice ahead, and cooler water is pumped 
out of the hole from behind the drill head, 
then reheated and pumped back through the 
nozzle. In 1998, Engelhardt used this technol¬ 
ogy to drill 43 holes, each through an ice 
sheet in a couple of months, leaving instru¬ 
ments underneath that he could then contact 
via satellite from his laboratory in Pasadena. 


Deep-diving cryobots will launch themselves 
from boreholes in the ice, then sink through 
the blackness to the silent ooze below. 
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Next year he’ll lower one of Lane’s probes 
into such a hole to see what’s going on in far 
greater detail. 

So when can we expect the first mission 
to get under way? After Carsey’s cryobot - 
which incorporates Lane’s camera and 
Engelhardt’s drill - has been tested, after 
governments have agreed to pay, after envi¬ 
ronmental-impact assessments have satisfied 
the watchdogs at SCAR, and after further 
surveying has provided precise data about 
the lake’s shape and the distribution of its 
sediments. When will that be, exactly? “I 
have a different answer every time somebody 
asks me,” says Carsey. “What I really think is 
that we’re probably about five years away.” 

But whether it’s five years or twice that 
long, he sees the mission’s progress like this: 
First, a hot-water drilling system creates a 
borehole down to within 500 yards of the 
lake’s surface. “The approach is nice and 
fast,” says Carsey. “It would maybe take a 
week to get to that depth.” A long, thin cryo¬ 
bot, meticulously cleaned and packaged in a 
sterile wrapping, is lowered nose-first into 
the hole. “The working versions would be 
made of stainless steel or titanium,” he says, 
“cylindrical in shape, probably 10 to 15 cen¬ 
timeters in diameter - small is better - and 1 
to 2 meters long.” 

Once the cryobot is in position, the water 
above it is allowed to freeze, and a sterilizing 
solution is released. Electric current starts to 
flow down the 2.5 miles of cable - now sealed 
in ice - that link the cryobot to its controller. 
The probe’s nose starts to heat up, a little of 
the surrounding ice starts to melt - slowly at 
first - and the cryobot starts to sink under its 
own weight. Pumps in its flanks suck up some 
of the melted water, which is reheated and 
pumped back out through the nose. This self- 
contained hot-water drill burrows downward, 
paying out fresh cable. As the probe sinks, 
the hole behind it freezes up. It comes to the 
lake’s surface, pauses, and enters. Only the 
cryobot goes in; only information comes out. 

The cryobot hangs still for a while just 
beneath the ice, its lasers the first source of 
light to illuminate the lake in millions of 
years, shining a few tens of yards into the 
darkness. The camera surveys the ice sur¬ 
face, searching for any clumps of matter and 
reading their spectral signatures. Digital 
images start to flow up through the ice, out to 
the satellites above and to waiting scientists 
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"I fell in love with Vostok 20 years ago," says glaciologist Jean Robert Petit."It is a gift to mankind." 
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eager scientists might push for a base on 
Europa if the natives there were interesting 
enough. In some distant century, we could 
even establish outposts on planets in other 
solar systems. But there’s no reason for 
humans to venture in person to cold, delicate, 
joyless Vostok, so there’s no reason - after 
scientists lose interest - that Vostok shouldn’t 
be returned to its previous isolation, left just 
as we found it, emptied of knowledge yet still 
filled with that gin-clear water. 

Restored to its mythical darkness, Vostok’s 
isolated ecosystem could last a very long time 
- longer than a mountain range, perhaps 


longer than an ocean basin. The East Antarc¬ 
tic ice sheet would most likely remain stable, 
even under severe global warming. In fact, 
there’s no compelling reason to think it will 
disappear, until the insulating ring of ocean 
currents that cut it off from the warmer 
world is interrupted by some new arrange¬ 
ment of the continents. 

In time - when ice has covered Vostok for 
two, three, or four times longer than it has so 


low-latitude supercontinent of Asia-Australia. 
The ocean currents will shift, the warmer 
weather of the north will start nibbling at 
the ice. As the heavy ice sheets begin to melt 
and slip away, the continent will rise up, its 
unburdened rocks suddenly buoyant. Hills 
once hidden beneath ice will rise to become 
mountains. Life will reappear: soil bacteria, 
lichens, insects, and flowers seeded by the 
wind. Birds will return - first to the sky, 
then to the softening soil. In the end, the 
sun’s faint glow will reach down through 
the last remaining lens of ice. After the long¬ 
est night, a soft, diffuse dawn will come to 


Vostok. The thinned ice will crack, and the 
waters will suck new breath from the sky. 
The 100-million-year voyage through the 
darkness will end. And if it was ever there - 
if it managed to survive, if we did our part 
to protect its uniqueness - an age-old ecosys¬ 
tem will become a new scrap of food for the 
creatures of a strange, changed world. » m m 


Oliver Morton (oliver@dial.pipex.com) wrote 


Whether Europa harbors life or not, it will merit 

decades of exploration. Once Vostok has been 
tapped, it will be returned to its mythical darkness 
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I’m Ready for My Startup, 
Mr. De Mille 


Frank Biondi,the former head of Universal Studios, has reinvented himself 
as a dot-com entertainment investor. There's a phrase for that in 
the New Hollywood: Good career move. By John Geirland 


^I flflf l was the year entertainment executives along the 
I 9 9 9 Malibu-Glendale corridor finally realized that 
the Internet would transform their industry. “Even if they 
couldn’t see the writing on the wall,” analyst Gary Arlen of 
Arlen Communications observes, “they could see the writing 
on the front page of Variety every day.” The concern many 
execs felt about the Internet devolved into sheer panic follow¬ 
ing the news of the AOL-Time Warner merger. Variety editor 
in chief Peter Bart quoted one major Hollywood executive 


confiding to his shrink that he felt 
“disoriented” and “whipsawed” by 
the dizzying pace of change. 

One Tinseltown veteran who claims 


Through his WaterView 
Advisors investment 
group, Biondi hopes to 
bridge the Hollywood- 
Valley divide. 


he isn’t feeling whipsawed is Frank 

Biondi. The former chair and CEO of HBO, and ex-president 


and CEO of Viacom, Biondi was booted from the top post at 
Universal Studios in November ’98. But like ex-Disney presi¬ 


dent Michael Ovitz and former NBC Entertainment head 
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Warren Littlefield, Biondi has ambitions 
of becoming a major player on LA’s Digital 
Coast. Ovitz, who left Disney in early 1997 
with $90 million in severance, later teamed 
up with former Disney Online head Richard 
Wolpert to put money into several Internet 
startups, including Beverly Hills-based 
Scour, a broadband entertainment-related 
search company. Littlefield invested in the 
online music business Launch Media. 

As for Biondi, these days he’s putting his 
fingerprints on all sorts of Net-related enter¬ 
tainment deals, investing in a diverse group 
of startups with the partners at his current 
outfit, WaterView Advisors. Biondi sits on 
the boards of eight companies that stream 
short and long films over the Web, aggregate 
broadband webcasts, hawk Pokemon figures 
and other licensed merchandise, and hatch 
big plans to serve the business-to-business 
needs of the global media community. 

What it all will amount to is an open 
question - Hollywood hubbub doesn’t auto¬ 
matically impress people in Silicon Valley, 


and the Biondi label counts for considerably 
less up north than down south. “I’ve never 
heard his name in any deals we’ve looked 
at,” says one general partner at a major VC 
firm in the Valley. “My sense is that Biondi 
is not currently an integral part of the net¬ 
work of power players who are involved in 
tech-related companies.” 

“Biondi is definitely well-connected and 
smart, but he does not know much about 
the Net or convergence,” says an executive 
at an entertainment site in Silicon Valley. 
“He wants very much to be perceived as 
Hollywood’s 'Internet Guy,’ but right now he 
is not the guy you want repping your Inter¬ 
net company in the film community. They 
look at him as an operations guy with a lot 
of TV experience, and no Internet credibility 
beyond spending money.” 

Plenty of people disagree with that dis¬ 
missive assessment, arguing that guys like 
Biondi are in a perfect position to capitalize 
on their relationships, networks of talent, 


and ability to manage entertainment or 
content businesses. Dana Ardi, a top indus¬ 
try recruiter who heads the media, Internet, 
and ecommerce practice for TMP World¬ 
wide, says the current flux in entertainment 
represents “an amazing opportunity for 
people like Biondi, Ovitz, and Littlefield. 
They understand how to capture the con¬ 
sumer’s attention and use celebrity to bring 
people in.” 

“Hollywood people realize that the Inter¬ 
net is the future of the entertainment busi¬ 
ness,” says Jupiter Communications senior 
analyst Mark Mooradian. “They recognize 
a growth opportunity and are aggressively 
pursuing it. Stupid money is being thrown 
at every venture that’s Web-based. How do 
you get the smart money? That’s where 
Frank really brings something to the table. 
Not only does he give strategic legitimacy to 
these ventures, he gives a tinge of opera¬ 
tional credibility.” 

That’s undeniably true, but raises a more 
fundamental question about the power rela¬ 


tionship between Hollywood and the Valley. 
The entertainment industry and the Web 
will continue to converge, but Hollywood is 
still struggling with the fact that it’s not 
calling all the shots anymore. 

“I’ve never met Biondi, and while I have 
no doubt that it’s true that the web of rela¬ 
tionships in the entertainment world is 
long-standing and thick, business isn’t done 
that way on the Internet,” says George Bell, 
president and CEO of Excite@Home. “Busi¬ 
ness is much more slack, less hierarchical, 
more open, and meritocracy-oriented, not 
hierarchy-oriented. It’s the 'best idea wins’ 
industry. And while there’s no question that 
there’s value in being able to penetrate that 
web of entertainment relationships, if you 
gave me a choice between having those rela¬ 
tionships or understanding how business 
is done on the Web, I’d choose the latter. 
Yahoo! and Excite didn’t come from the 
entertainment industry, and there isn’t an 
executive in Hollywood who wouldn’t take 


a meeting with us. It becomes easier to 
penetrate those entertainment relationships 
if you’ve first built a distribution platform 
organic to the Web that has some real clout.” 

B iondi, 55, lives in a stately home with a 
brick facade in Brentwood, not far from 
where 0. J. Simpson used to practice his 
golf swing in the moonlight. I drive up a 
gravel parkway past a reflecting pool, com¬ 
plete with small fountain, and a one-story 
building that contains the $2.3 million 
screening room Universal built for Biondi 
when he was still flying high at the studio. 
(Universal vowed to remove the theater, 
but it’s still here.) 

After a short wait in a sunroom adjoin¬ 
ing the main foyer, Biondi appears, trim 
and compact, with neatly cut gray hair and 
eyes that seem frozen in a genial expres¬ 
sion. These days he wears polo shirts and 
slacks as regularly as he used to wear suits 
and ties. 

Biondi’s transformation from unemployed 
“media god” - as one dot-com entrepreneur 
characterizes him - to eminence grise of the 
online entertainment world happened fast, 
a classic case of an old media player moving 
quickly to get with the digital program. The 
idea of setting up a fund came from Richard 
Reiss, a veteran Wall Street media investor 
and an old friend from Biondi’s early career 
days in investment banking. Reiss already 
ran a group of funds called Georgica Advi¬ 
sors and wanted to create an equity fund 
for the private deals Georgica wasn’t set up 
to handle. So Reiss, an investor in media, 
approached his old friend, a manager of 
media. Another partner, Gus Oliver, was 
brought on to help administer the fund. 

Biondi and Reiss, both of whom had 
oceanfront homes on Martha’s Vineyard, 
pored over a map of the island in search of 
a name for the fund. “Turns out,” Biondi 
says, “there must be a lot of money man¬ 
agers on Martha’s Vineyard - almost all the 
logical names were taken.” They decided to 
go for the generic WaterView. 

Biondi mainly works out of his Brentwood 
home, with regular trips to New York, where 
his partners are based. All the paperwork 
submitted to the fund by hopeful dot-com- 
mers lands on his desk, which, he allows, 
“puts a fair amount of reading stress on 


Biondi sits on the boards of firms that stream films, 
aggregate webcasts, hawk Pokemon figures, and 
hatch plans to serve the global media community. 
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For Biondi, the Internet feels like a hits business, 
where you spread your bets and hope for a Titanic 
- in this case, a priceline.com - to cover the fund. 


me.” Far from having circles under his eyes, 
though, Biondi looks as if he’s just come 
from three weeks of tennis at La Costa. 

Ironically, WaterView wasn’t supposed to 
be an Internet fund at all. Online invest¬ 
ments were intended to be limited to a 
small slice of the fund - “about 10 percent,” 
he says. That figure now looks more like 50 
percent. While Biondi is clearly intrigued by 
the possibilities of the new medium, he’s 
like a kid who won’t own up to his crush on 
the girl next door. “It’s just the deal flow,” he 
says, explaining how the fund came to be 
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dominated by Internet companies. The fund 
has somewhere between $190 and $210 mil¬ 
lion. “I’m not sure we understand the rules 
or metrics,” he says. “Maybe nobody does,” 
he adds. 

Biondi slips out of the room for a moment 
and returns with what looks like an Excel 
spreadsheet, which he reads leaning forward 
in his seat. The fund has private investments 
in 23 companies. Top of the list is “Atom 
Corporation.” 

AtomFilms is an Internet company that 
streams short films and animation over the 

D5Q 


Century City entertainment lawyer Cliff Gilbert- 
Lurie, who sits on the advisory board of WaterView- 
funded AtomFilms, brought together DreamWorks, 
Imagine, and Paul Allen to form Pop.com. 

Web and is now branching out into produc¬ 
ing shorts. (See “MyHollywood,” Wired 7.10, 
page 214.) During January’s Sundance Film 
Festival, the company outfitted a bus with 
video monitors so attendees could watch 
some of its three- to six-minute films while 
being shuttled around town. AtomFilms is 
probably WaterView’s best-known invest¬ 
ment; thanks to its big-name alliances with 
Sundance, HBO, and Warner Bros. Online, 
it’s also as close to being a blue-chip com¬ 
pany as any startup in the online entertain¬ 
ment space. 

Overall, WaterView’s portfolio covers 
content, distribution, ecommerce, business- 
to-business, licensed merchandising, and 
technology infrastructure. (See “The Up¬ 
starts,” page 164.) Many of the CEOs have 
strong media backgrounds. For Biondi, the 
Internet feels like a “hits business” very 
similar to movie portfolio strategies, where 
you spread your bets and hope for a Titanic 
- or, in this case, a priceline.com - that will 
cover the whole fund. 

In contrast to the unrestrained enthu¬ 
siasm of other dot-com entrepreneurs, 
Biondi’s vision of the Internet is as sober as 
a Monday-morning staff meeting. The term 
“interactive” seldom pops up. Biondi sees 
the Net as the latest development - albeit a 
radical one - in a 20-year trend in media 
that he sums up with the phrase “What I 
wanna see when I wanna see it.” 

Choice and convenience are the drivers. 
He recalls a time years ago at HBO when he 
and his colleagues were dumbstruck to dis¬ 
cover that a large percentage of HBO cus¬ 
tomers were also subscribing to Showtime, 
“just to have four chances to see the same 
film in a week instead of two.” The public 
will always gravitate toward what he 
describes as “the next best simulation of 
video-on-demand.” Media in general, and 
entertainment in particular, will evolve 
into Internet distribution. HBO-on-demand. 
Movies-on-demand. And even TV-on- 
demand. “That stuff gets me kind of excited,” 
he says. “It involves the old players and new 
players. And guess what? We know most of 
the old players and we’re getting to know 
most of the new ones.” 
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On the other hand, he and his partners 
are less sanguine now about content than 
they were some months ago. “The Web as a 
medium of its own is really premature,” he 
says. “A lot of the content area is chasing 
theoretical revenue. There isn’t a line out 
there in the cash community that says ‘short 
films’; you have to create the demand for 
short films and convince advertisers in the 
Atom model. That’s not always easy. Fortu¬ 
nately, the cost side is reasonable for Atom.” 
Companies that provide what he calls “very 
specialized video-based entertainment” at 
costs ranging as high as $60,000 for eight 
minutes (he’s alluding to the Santa Monica, 
California-based Digital Entertainment 
Network) will, he thinks, have a harder 
time of it. “You probably couldn’t make 
money at NBC with those economics, let 
alone on the Net.” 

I f Frank Biondi is more comfortable with 
technology than most Hollywood execu¬ 
tives, it may be because his father was an 
engineer at Bell Labs. Frank Sr. moved the 
family from Manhattan to New Jersey when 
the labs relocated to Murray Hill. Early on, 
Frank Jr. demonstrated a talent for num¬ 
bers and baseball. Biondi entered college 
thinking he’d be a math major. “What I 
found out is that I was an arithmetic 
major,” he says, a talent that nonetheless 
has served him well in his career. 

He attended Harvard Business School 
during the Vietnam era, then drifted into 
investment banking. He admits to having 
been “pretty good” at it, but he had to learn 
a new business every 30 days. “I didn’t 
want to do that,” he says. Instead, he took 
a position at the pioneering cable provider 
Teleprompter in 1972, where he met his 
future wife, Carol, and began a long in¬ 
volvement with the cable TV industry. 
Biondi likes to say that he began his career 
in new media and worked his way back 
into old media. He left Teleprompter for 
the Children’s Television Workshop, best 
known for creating Sesame Street. In 1978 
he moved over to a small cable company 
called Home Box Office. 

Biondi says he spent much of his time in 
his early days there “worrying about inter¬ 
missions,” which were then filled mainly by 
short films and music videos. HBO eventu¬ 
ally dropped both types of interludes in 
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favor of promotional programming; to this 
day, he regrets that HBO didn’t fill the gaps 
with music videos, and that it lost out on 
that business to MTV. 

Biondi worked his way up to chair and 
CEO in 1984. What he liked about HBO was 
that “it was easy to be involved in every¬ 
thing.” The company had about 15 big cus¬ 
tomers, five or six studios to deal with, and, 
as he puts it, “only 40 or 50 important 
moving parts.” He liked that the issues were 
all strategic, and that he could keep it all 
inside his head. Talking to him, you get the 
impression that HBO may have been the 
most satisfying professional experience of 
his career. 

Nevertheless, in 1985 he was lured to 
Coca-Cola as executive VP of its entertain¬ 
ment-business sector, the umbrella for 
such television-production companies as 
Merv Griffin Enterprises. He stayed there 
until July 1987, running Coke’s TV division, 
where he may have acquired his famously 
hands-off management style. 


Seagram president and CEO Edgar Bronf¬ 
man, who recruited Biondi for the top job 
at Universal in April 1996. From the outset 
Biondi was at a disadvantage. He couldn’t 
hire his own management team, since 
Bronfman had already filled most of the 
key positions with his own hires. Bronfman 
then transferred Universal’s television busi¬ 
ness to Barry Diller’s USA Networks without 
consulting Biondi beforehand. Once that 
happened, Biondi began living on borrowed 
time. A string of costly flops in the company’s 
motion picture division - remember Meet 
Joe Black ? - presaged Biondi’s dismissal in 
November 1998. This time he picked up a 
$30 million settlement. 

“Frank has had some high-profile firings,” 
says longtime friend Michael Fuchs. “He’s 
maintained his confidence. He picks himself 
back up.” Fuchs ran both HBO and Warner 
Music Group until he was fired in 1995; 
now he, too, is playing in the Internet sand¬ 
box - he’s chair of Autobytel.com and an 
investor in Internet startups including 


When it comes to explaining why new media deals 
dominate his fund, Biondi is like a kid who won't 
own up to his crush on the girl next door. 


“Coke,” he says, “ran the business by get¬ 
ting great people, giving them great instruc¬ 
tions and the tools to do it right, and setting 
them loose.” 

Biondi tried to apply those principles 
when he became president and CEO of 
Viacom in 1987. Some of the top executives 
he recruited are still there, like Viacom 
Entertainment Group chair Jonathan 
Dolgen and Paramount Pictures chair and 
CEO Sherry Lansing. Biondi says Viacom 
gave him the opportunity to apply his 
financial skills to an interesting mix of 
businesses - film and television (Para¬ 
mount), music videos (MTV, VH1), and 
children’s programming (Nickelodeon), 
among others. But in early 1996, Sumner 
Redstone caused industry jaws to drop 
when he gave Biondi the pink slip. He 
walked with a $15 million settlement. 

Not everyone in the entertainment busi¬ 
ness shares Biondi’s philosophy about dele¬ 
gating authority. Unfortunately, one of those 
who begged to differ was his next boss: 


WhatsHotNow.com (a WaterView property) 
and Wink Communications. “There’s life 
after what many people think of as death,” 
he told one interviewer recently. 

Fuchs was head of special programming 
at HBO in the mid-’70s. At one point he 
asked Biondi, who was still at the Children’s 
Television Workshop, for his opinion on 
HBO’s business model. “He gave me a 
perfect capsule analysis of HBO,” Fuchs 
recalls. “He said it had a classic middleman 
dynamic. That’s HBO’s cross to bear - and 
its uniqueness.” He brought Biondi in as a 
director of coproductions. 

About six months after hiring him, Fuchs 
- an effusive character compared with his 
cool-headed friend - dropped by Biondi’s 
office: “Frank, isn’t this the greatest? Aren’t 
you having a ball?” 

“I’ve been trained my whole life to be an 
analyst,” Biondi told Fuchs. “This is so sub¬ 
jective. There aren’t any real answers.” 

“Analysis is Frank’s strength,” Fuchs says. 
“Some of the interconnections in the new 
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Convergence is a simple concept for Hollywood 
types. It boils down to: How do we make the 
spotlight wide enough to include us? 


media space are extraordinary. I honestly 
believe this is what Frank does best - com¬ 
plicated decisionmaking and investing.” 
This analytical style sets Biondi apart from 
many of his freewheeling peers in the 
media business. “I like to do homework” 
Biondi tells me, describing himself as an 
intellectually hands-on person who attempts 
to interrelate whatever media business he 
is in with others in his experience. 


iondi’s moves in the Internet world 
inevitably are seen as emblems of ten¬ 
sions between Northern California’s techies 
and Hollywood’s dealmakers. The percep¬ 
tion, quickly turned cliche, is that these are 
two tribes with a barely disguised distaste 
for each other. “There’s this cross talk that’s 
so dismissive,” says Allen DeBevoise, CEO of 
Creative Planet, a WaterView-funded com¬ 
pany. “LA and New York media people say, 




AtomFilms has hit the big time thanks to 
har-har Flash animations like"Micro-Gerbil" 
and streamable shorts and cartoons. 

Those Silicon Valley people are so soulless. 
All they ever talk about is the efficiency of 
the market.’ The members of the tech crowd 
up north are saying, Those Hollywood peo¬ 
ple are at these parties ... this whole Holly¬ 
wood thing.’ ” 

In this scenario, dragging a rust belt 
industry like the entertainment business 
out of its sitcom past and into a sun-filled 
digital future is a daunting task - a task 
uniquely suited to old-guard machers like 
Biondi, Ovitz, and Littlefield. Venture capi¬ 
talists up north may have an idea of how 
movies and TV shows get made, Biondi says, 
“but they don’t know all the tissues, nerves, 
who-knows-who, who-hates-who - which 
you need to know at some level if you’re 
going to be dealing with the content world.” 

It plays well in Hollywood, but not every¬ 
body buys it. “Frank is assuming that know¬ 
ing all the tissues is the key to success in 
digital media,” counters the decidedly tech- 
oriented Stewart Alsop, a general partner in 
the VC firm New Enterprise Associates. He 
sits on the board of TiVo and is an investor 
in three Internet audio companies, includ¬ 
ing the Los Angeles-based Hiwire (formerly 
RocketRadio). “So far,” Alsop asserts, “know¬ 
ing the tissues has been a liability.” 

“There’s probably a group of venture 
capitalists that hopes you can somehow 
create content robotically,” Biondi responds. 
“That’s probably not going to happen.” 
Hollywood is all about personal relation¬ 
ships, he asserts. Directors, producers, and 
writers will be a lot more comfortable talk¬ 
ing to people they’ve worked with than to a 
venture capitalist. “We get most of our 
really good sources of deals from friends,” 
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Biondi maintains. “These are people you’ve 
dealt with over the years. You can shake 
hands with them and you’ve got a deal.” 

One person who understands the deal 
dynamic in the New Hollywood is Cliff 
Gilbert-Lurie, a senior partner in the Century 
City entertainment law firm Ziffren, Britten- 
ham, Branca & Fischer. In addition to a full 
load of traditional industry clients (Sandra 
Bullock, Eddie Murphy), Gilbert-Lurie also 
prowls the Internet world. He was instru¬ 
mental in bringing together DreamWorks, 
Imagine Entertainment, and $50 million of 
Paul Allen’s money to form Pop.com. “When 
I do San Francisco meetings,” he says, “the 
tech crowd always tells me that ‘those guys 
in Hollywood are all dead dinosaurs.’ They 
have it backward. People don’t watch the 
pipes. And George Lucas is Hollywood, even 
if he doesn’t live there.” 

What’s his take on the drift of Hollywood 
execs into the Internet space? “Two motiva¬ 


company sells on its site. Pokemon and 
South Park dolls peek out from cubicles. 
Outside the main conference room where 
a board meeting will soon come to order, 
a table has been laid with sliced kiwi, 
bagels and cream cheese, and other goodies 
alongside elegant coffee dispensers. Cater¬ 
ers dressed in white stand unobtrusively to 
the sides. 

Biondi arrives in a dark green polo shirt, 
tan slacks, and navy blue sport coat. Whats- 
HotNow.com’s execs and board members are 
mingling; nearly everyone is dressed in dark 
pinstripes and ties. Biondi’s eyebrows rise. 
“What’s with all the suits?” he asks, arms 
extended. Obviously, dress code is one of 
those convergence issues that hasn’t been 
worked out between Silicon Valley and Hol¬ 
lywood. A couple of months earlier, Biondi 
showed up in a gray suit and tie to a board 
meeting at San Francisco-based CNX Media. 
All the other members wore casual clothes. 
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tions are driving it,” he says. “There are peo¬ 
ple who are genuinely fascinated by the 
Internet and see its possibilities. This typifies 
some high rollers.” More important, Holly¬ 
wood is also populated by people who are 
intensely competitive and status-conscious. 
“These people love the money and the 
power. Now they see the spotlight shifting to 
someone else - these kids making multiples 
in Northern California.” Convergence is a 
simple concept for these types, he concludes; 
it boils down to: “How do we make the spot¬ 
light beam wide enough to include us?” 

Biondi admits that the money being made 
by Silicon Valley entrepreneurs has Holly¬ 
wood executives spinning. “There are guys 
and gals who by any measure are incredibly 
successful in conventional media,” who are 
suddenly “dumbfounded by the amount of 
money people who were in college four 
years ago are worth on paper.” 

I t’s a frigid and clear Monday morning in 
Marina Del Rey, site of the headquarters 
for WhatsHotNow.com. The office is strewn 
with licensed merchandise the 3-year-old 


Virtual CEO Randy Komisar wore a neck-to- 
ankle jumpsuit. 

WhatsHotNow.com chair Rob Fried arrives 
a little late and walks up to shake Biondi’s 
hand. A boyish 40, the bearded Fried is 
beaming. “It took me an hour to fix this,” he 
tells Biondi, pointing to what has to be the 
most perfectly knotted tie I’ve ever seen. 

Fried ran Savoy Pictures in the mid-’90s 
and still has his own movie-production 
company, which made Winchell , for HBO, 
and So I Married an Axe Murderer , starring 
Mike Myers and Fried’s wife, Nancy Travis. 
Before long, he has Biondi in tow and is 
headed for his office, saying, “I’ve got an 
email I want to show you.” 

It remains to be seen whether Biondi and 
Fried can approach the new medium unen¬ 
cumbered by old media ways of thinking. 
Between 1995 and 1998, AOL and Microsoft 
lost millions in attempts to build an audi¬ 
ence for online entertainment program¬ 
ming. Intel and CAA-backed American 
Cybercast, which had ambitions of becom¬ 
ing the NBC of cyberspace, filed for Chapter 
11 in January ’97 - and in the process 
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The Upstarts 

A survey of WaterView's properties shows a new 
entertainment empire under construction. 



soured the investment community on Inter¬ 
net content. Web entertainment was done in 
by lack of bandwidth, inadequate authoring 
tools, and an indifferent audience. 

Then, in 1999, more bandwidth became 
available and audiences got larger and more 
sophisticated. Streaming-video technology 
edged up from awful to mediocre. Tools like 
Macromedia’s Flash made it possible to 
deliver fairly compelling animation over 
slow Internet connections. The digital coast 
became a hot destination for investment 
dollars, and Internet entertainment startups 
began popping up like mushrooms after a 
spring rain. 

Still, much of the failure of earlier online 
entertainment ventures like American 
Cybercast can be attributed to the influx of 
cable and television executives who tried to 
transfer what worked on those formats to 
the Internet. 

“There is a new medium - emphasis on 
new - that requires crossover ability, that is 
focused more on the properties of the new 
medium than the properties of either com¬ 
puting or entertainment,” says New Enter¬ 
prise Associates’ Stewart Alsop. “The new 
medium is real-time, interactive, fast-chang¬ 
ing. The new media investor knows to value 
these three properties above anything 
learned in a previous medium.” 

Then there’s the vision thing. Biondi and 
his ilk are “known for visibility, strategic 
thinking, and running mature businesses,” 
observes Montana Artists Agency’s Carl 
Bressler, “not for creating industries.” 
Despite Biondi’s important contribution to 
the growth of the cable industry, he’s much 
better known as a manager and a financial 
whiz than as a visionary. “He has much 
more of an operational reputation than an 
entrepreneurial one,” says Jupiter’s Moora- 
dian, “given the size and scope of the com¬ 
panies he’s run in recent years.” 

Biondi understands this and is savvy 
enough to leave the task of building startups 
to others. His talents may be better suited to 
figuring out how these startups can be 
scaled or bundled together into major com¬ 
panies, says TMP Worldwide’s Dana Ardi: 
“Traditional players in entertainment, like 
Frank Biondi, understand they can become 
great aggregators.” 

In fact, if Biondi succeeds, it may be by 
finally putting to rest the tired notion of 


O ver the past year, Frank Biondi and his 
WaterView Advisors have covered their 
bets by investing in an array of media start¬ 
ups, from a leading Gen Y site aimed at 
high school- and college-age users (Bolt) to 
a heavy-duty network infrastructure com¬ 
pany (Edgix). In the months ahead, Biondi 
& Co. will have the opportunity to knit these 
startups and others like them into larger 
media companies, say observers like indus¬ 
try recruiter Dana Ardi of TMP Worldwide. 
Meanwhile, she adds, Biondi’s friends in the 


Mika Salmi, CEO of Biondi "blue chip" AtomFilms. 

traditional entertainment business “will be 
looking to him to bring them new Net oppor¬ 
tunities.” Here’s a quick hit on six key players 
in the emerging sectors of content (Atom- 
Films), distribution (SightSound.com), 
ecommerce (WhatsHotNow.com), business- 
to-business media services (Creative Planet), 
convergent content (CNX Media), and Web¬ 
casting (Yack.com), plus a few other startups 
in WaterView’s portfolio. - John Geirland ►► 
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north-south tribal warfare. 

Creative Planet’s Allen DeBevoise thinks 
that top media executives like Biondi can 
build bridges between Silicon Valley and 
Hollywood. 

“There’s a need for a combination of what 
Silicon Valley does best and what Hollywood 
does best,” DeBevoise says. “The John 
Do errs and Mike Moritzes are unquestion¬ 
ably geniuses at creating shareholder value 
and building companies with 2,000 employ¬ 
ees in 18 months. Nobody in the entertain¬ 
ment industry knows anything about that.” 
Silicon Valley investors, on the other hand, 
hit a brick wall in dealing with the talent 
side of the equation and the world of agents. 
“If you take a Silicon Valley investor and go 
to a creative talent like a director or writer, 
the agent will get in the middle and say, 

‘Pay us $2 million.’ That’s not the way the 
typical venture capitalist wants to build 
their company.” 

DeBevoise thinks Biondi can help smooth 
the way for deals that fit the Internet’s still- 
modest scale. “Frank Biondi has been an 
executive in a true business with sharehold¬ 
ers,” he says, “and he understands the talent 
side.” Biondi’s familiarity with the latter 
aspect of the business takes on added impor¬ 
tance now that talent agencies are getting 
involved in the content game; the Endeavor 
Agency’s deal last February to create Web- 
based programming with Orange County’s 
Broadband Interactive Group was likely the 
first of many similar arrangements. 

For the time being, Frank Biondi is having 
fun. “He likes his life,” says Atom’s Mika 
Salmi. Biondi is doing what he does best: 
dispensing advice, doing due diligence on 
deals, making friends, collecting favors, 
expanding his knowledge base. Some day - 
next month, next year, or whenever the 
convergence dust has settled - he will have 
completed his homework and prepared him¬ 
self to assume a top management post in a 
Yahoo!-Disney or some other Internet-media- 
entertainment aggregation. As Scott Sander, 
CEO of distribution site SightSound.com - a 
prime WaterView holding - puts it, “Frank 
Biondi is tan, rested, and ready.” ■ ■ ■ 


John Geirland (geirland@aol.com) is co¬ 
author of Digital Babylon: How the Geeks, 
the Suits and the Ponytails Fought to Bring 
Hollywood to the Internet (Arcade, 1999). 


AtomFilms 

CEO and founder Mika Salmi first met 
Frank Biondi last April in West Hollywood 
at the Mondrian. Salmi showed up first and 
waited in the hotel’s stark white lobby: He 
was surprised when Biondi arrived without 
an entourage. “There are no one-on-one 
meetings in Hollywood,” Salmi observes. 

The two men skipped the hotel’s high-visi¬ 
bility Skybar and instead grabbed a couple 
of white-cotton-covered chairs in a corner. 

Salmi - who was a music-industry execu¬ 
tive before he went dot-com (he signed Nine 
Inch Nails) - recalls that Biondi was a little 
skeptical about short films on the Web: “Do 
you really think there’s a market there for 
shorts?” he asked. “I know people at 
DirecTV; they have lots of channels to fill.” 
Biondi was proposing a shorts channel. But 
after an hour and a half of comfortable con¬ 
versation, Biondi agreed to invest in the 
company and sit on its board. “For better or 
worse,” Biondi says, “if the numbers are 
half-reasonable, I tend to base most of my 
investment judgments on the people.” 

Many entertainment industry insiders 
assumed Biondi was dabbling in the Inter¬ 
net business while waiting for his next real 
job. Salmi had the same concern when he 
asked Biondi his “trick question”: Was 
he looking for a smart investment to attach 
his name to, or did he have a more active 
role in mind? “Look,” Salmi told Biondi, 

“I understand I can’t be a shorts distributor 
forever. I’ve got to evolve. What I’d like to 
be is the functional equivalent of a large 
independent or a studio on the Net, and I’m 
going to need people like you to help me.” 

“I’ll be as active as you want me to be,” 
Biondi told him. In the months since that 
meeting, Biondi has been as good as his 
word. “He’s willing to get right in,” says 
Salmi, who consults Biondi about twice a 
week on average, particularly on “Holly¬ 
wood political questions.” 

In turn, Biondi seems to be pleased with 
his investment. “Who would have predicted 
Salmi would turn out to be this super sales¬ 
man for his company? He’s elevated the 
whole shorts arena.” 

SightSound.com 

“We’re digital truckers, not movie stars,” 
says CEO Scott Sander, explaining why his 
startup is located in Mt. Lebanon, Pennsyl¬ 


vania, rather than Hollywood. Last spring, 
Sander’s company became the first to offer 
a feature-length him for downloading over 
the Web (Darren Aronofsky’s 7t). “Our goal 
from day one has been to make obsolete the 
physical distribution of plastic videotapes,” 
Sander says. For now, SightSound.com 
targets college students with fast Internet 
connections - a demo that Biondi became 
familiar with a few years ago when his 
daughter called him from school: “Dad, I’m 
watching a movie on a PC in the language 
lab. It’s so cool.” 

SightSound.com’s claim to hold exclusive 
patents for downloading video and music 
over the Web has raised eyebrows in Holly¬ 
wood - especially among the major studios 
that Sander says are key to his business. He 
consults Biondi weekly. “His insight into 
how the studios would react to our propos¬ 
als is uniquely valuable,” Sander says. 

WhatsHotNow.com 

The 3-year-old company bills itself as the 
“Internet’s premier site to find, buy, and 
influence pop culture.” WhatsHotNow.com 
is like three online entertainment busi¬ 
nesses organized around a core licensed- 
merchandise operation. First there’s the 
online store, where fans can shop a huge 
inventory of products - from Stan Lee 
Mongorr’s Minions lithographs to Pikachu 
beanies. Visitors can nominate trends for 
the Hot List of movies, TV, and lifestyles. 
WHN Solutions, another business line, han¬ 
dles ecommerce - from site development to 
order fulfillment - for licensed-merchandise 
property holders. WHN BizNet is a business- 
to-business operation that creates a multi- 
media environment where suppliers and 
retailers of licensed products can interact. 
All in all, it’s a pretty aggressive business 
lineup for a company that, little more than 
a year ago, was just another design shop 
building Web sites for movies and TV. 

Creative Planet 

“What’s evolutionary is watching short films 
on the Internet,” says Creative Planet CEO 
Allen DeBevoise. “What’s revolutionary is 
making them.” The LA-based startup aims to 
be the ultimate business-to-business site for 
professional media creators (with a commu¬ 
nity DeBevoise estimates at about 800,000 
moving-media makers) and, eventually, a 
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larger community (upwards of 6 million) 
of general content creators and people who 
would make media if they had the tools. 

Creative Planet seeks to recapture the 
efficiencies of Hollywood’s traditional studio 
system by essentially creating an intranet for 
media professionals. DeBevoise and his part¬ 
ner, John Valenti (son of MPAA president 
Jack, who’s on the board), are building ver¬ 
tical Web communities for directors, cine¬ 
matographers, editors, and other creative 
types in the industry. They’ve purchased 
applications like Movie Magic Budgeting 
and Movie Magic Scheduling with an eye 
toward offering these communities an inte¬ 
grated set of services further down the 
road. “When you talk to the VCs,” says John 
Valenti, “they ask, ‘Isn’t this a business con¬ 
trolled by seven studios?’ Frank understood 
right away that creating media is a world¬ 
wide phenomenon.” 

CNX Media 

In January 1999, Preview Travel spun off 
its television business, the core of which 
was one of the largest travel-video libraries 
around. Allan Horlick, a 24-year veteran of 
NBC, came on board as president and CEO, 
and CNX Media (the name was changed 
from NewsNet Central last January) was 
born. Horlick describes the firm as “a pure 
content company that creates convergent 
media” for TV and the Net. Teams of televi¬ 
sion and Web producers in the company’s 
San Francisco offices develop reports for 
local TV stations, partnering with major 
Internet companies to produce such offer¬ 
ings as a series of personal finance reports 
with Quicken.com and medical reports with 
HealthCentral.com. 

“From a pure dollars-and-sense point of 
view, if we create our own content, we own 
our own content,” says Horlick. “We’re build¬ 
ing video libraries that can be used on cable, 
the Internet, and radio.” Biondi has helped 
open doors and do due diligence on deals. 
“The real payoff wasn’t the financial sup¬ 
port” from WaterView, says Horlick. “It was 
being able to tap into Frank Biondi’s brain.” 

Yack.com 

“Yack.com will be to live, cached, and 
streamed Web events what TV Guide is to 
television,” says CEO Jeff Morris, a 15-year 
veteran of Showtime Networks who joined 


the startup last July. Morris says Yack.com is 
the “most comprehensive Web event direc¬ 
tory in the marketplace.” The site aims to 
satisfy three constituencies: consumers who 
want an easy-to-use link to live Web events 
that interest them; event producers looking 
for a way to increase their audience for live 
events on the Web; and platform providers 
and distributors searching for a cost-effec¬ 
tive way to provide live online events. 
Founded in 1996 by Sean Malatesta, Farhan 
Memon, and Jasbir Singh, Yack.com lists up 
to 15,000 live events a week, organized into 
11 categories, including books, technology, 
living, money, sex and dating, sports, and 
TV and film. The company’s Yack Guide is 
syndicated to other online destinations, 
such as TV Guide Online, AltaVista, and 
iWon.com, and is also distributed through 
offline media. Becent visitors could catch up 
on the doings at the LinuxWorld Conference 
and Expo, hear Penthouse Pet of the Year 
Juliet Cariaga’s observations on sex in the 
film industry, or immerse themselves in the 
world of mutual funds with the Morningstar 
Mutual Fund Show. 

Biondi joined the company’s board in 
November. “I try not to bother him more 
than I need,” says Morris, adding that they 
usually check in with each other weekly. 

Other startups in WaterView’s portfolio: 

Bolt 

A Web site providing content and services 
for 15- to 20-year-olds. 

Broadband Sports 

Provides online content and commerce to 
hundreds of individual sports communities. 

Broadway Digital Entertainment 

This startup is accumulating the rights to 
many of the great televised dramas of the 
past for distribution via the Internet and 
traditional media. 

Classic Media 

Acquires the rights to classic television and 
film characters and licenses them to pro¬ 
ducers for use in feature films, television 
and other media. 

Cypress Communications 

A company that manages communications 


(e.g., high-speed Internet) for office 
complexes. 

DealTime.com 

An Internet comparison-shopping service 
whose visitors can compare goods and 
prices of online merchants, group buying 
sites, auctions, and classifieds. 

Edgix 

An Internet network infrastructure com¬ 
pany that uses caching and broadband 
satellite technologies to bypass congestion. 

edu.com 

An online shopping destination for college 
students. 

FiberNet Telecom Group 

A fiber-optic network company in the 
“smart building” business. 

Footage Now 

A stock footage company that is taking its 
business to the Internet. 

Fusient Media Ventures 

An incubator and online studio that 
finances and distributes content on the Web. 

Globe Wireless 

A maritime telecommunications provider. 

Hollywood.com 

Producer of the Hollywood.com site, which 
bills itself as “the world’s biggest online 
entertainment studio store.” 

James Cable Partners 

Owner of cable television systems in rural 
districts in Oklahoma and other states. 

Loudeye 

Formerly encoding.com, this company digi¬ 
tizes and encodes audio and video content 
for Internet-playable formats. 

Massive Media 

This startup manages digital rights in 
advertising and entertainment. 

Online Media Marketplace 

An Internet service that acts as an inter¬ 
mediary between buyers and sellers of 
media time on TV and radio. 
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Instant Access Memory 


He's already set off one computer storage revolution. 

Now Stuart Parkin is reengineering RAM so we'll never have to boot up again. 
By David Voss 


S tuart Parkin is not a guy who needs caffeine. By the time 
I meet him for morning coffee inside IBM’s Almaden 
Research Center, a tidy row of four steel-and-glass shoeboxes 
secluded in the foothills above San Jose, California, Parkin’s 
already been up for hours, bouncing around his lab. We go 
down one floor to his office, with Parkin leaping stairs two at 
a time, as if mere walking holds him back. He’s loudly hum¬ 
ming some kind of double-time march. Everyone who meets 
Parkin notes his affinity for humming, a kind of continual 
soundtrack to the operation of his mind. 

For the past decade, the 44-year-old British-born physicist 
has been Big Blue’s chief innovator for magnetic storage 
research. In the early 1990s, Parkin developed a new type 
of read/write device for hard drives known as a giant 


. . i i Magnetic physicist 

magnetoresistive, or GMR, head. and |BM Fe||ow Parkjn 

Now a component in every PC’s hard in his | ab at the A | maden 

drive, GMR heads have dramatically Research Center, 
improved the reliability of data stor¬ 
age by helping to stabilize smaller magnetic bits, which had 
a tendency to unexpectedly flip polarity or vanish altogether. 

In recent years, Parkin has shifted emphasis from static 
hard drive storage devices to dynamic memory technologies 
and is currently developing an innovative chip called MRAM. 
Based on a tiny, checkered grid of magnetized switches, 
magnetic random-access memory will eventually replace 
dynamic random-access memory (DRAM), the ubiquitous 
workhorse in almost all the 320 million PCs currently in use. 
The crucial difference between MRAM and DRAM is that 
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Let the times try to keep up 
with you for a change. 


Had enough of trying to keep up with the latest 
and greatest? Well, maybe it’s time to turn the tables. 
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This revolutionary car is efficient, clean and fun 
to drive. By combining an ultra-efficient gasoline 
engine with an electric motor powered by batteries 


that never need to be plugged in, we created a car 
that achieves 70 miles per gallon on the highway and 
61 in the city. And, can travel 700 miles on a single 
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Today's $1 million 
advanced deposition 
system, descendant of 
Parkin's first sputtering 
chamber, blasts multi¬ 
layered metallic and 
nonmetallic films onto 
silicon wafers, then 
tests the chips for their 
ability to store data. 



Parkin’s chip operates without electricity, 
relying on magnetic polarity to store data. 
This distinction has important consequences 
for, among other things, a computer’s boot¬ 
up time, which may explain why Parkin is in 
a hurry. He’s on his way to delivering some¬ 
thing that’s very high on the wish list of PC 
users everywhere: “instant-on” computers. 

Parkin walks me through MRAM basics, 
starting with a refresher course on DRAM. 
The bits in DRAM, he says, are nothing 
more than clumps of stored electrical 


charge. Hundreds of times every second, 
a bracing pulse of electricity is required to 
refresh the DRAM capacitors, or any data on 
the chip will be lost. “This charge continually 
leaks, or evaporates, from the capacitors,” he 
says, “so power must be consumed to repeat¬ 
edly refresh the memory.” 

A typical DRAM-based machine stores 
the operating system and applications on 
the hard drive. As your computer slowly 
comes to life - a process that can take sev¬ 
eral tedious minutes - a working copy of the 
OS, as well as any programs you’ve tagged 
to launch at startup, are loaded from the 


hard drive into DRAM, where a micro¬ 
processor can get to them quickly. If your 
computer crashes or freezes, any data stored 
in DRAM is lost and you’re forced to sit 
through another lengthy boot session. 

Replace DRAM with MRAM, and your 
computer would work like other electronic 
devices: Flip the power switch on, and the 
machine is up and running immediately. 
When you switch off your PC, an MRAM 
chip would retain anything loaded on it, 
such as the OS and apps. 


MRAM is a type of nonvolatile memory, 
which means the chip is based on a solid- 
state design (no moving parts), and data 
on the chip doesn’t have to be periodically 
refreshed. Another example of nonvolatile 
memory is flash memory, used in devices 
like MP3 audio players and digital cameras. 

Why not use flash memory to make an 
instant-on PC? Because there’s a hitch: 
Flash memory cells get damaged each 
time they write a bit. After about 10,000 
read/write cycles, they crap out. Thus, flash 
will prevail in consumer electronics, but its 
lack of long-term reliability makes it a poor 


choice for desktop memory. 

“The holy grail in memory chips is some¬ 
thing that is nonvolatile, consumes low power, 
and is cheap,” says Jim Handy, semiconductor 
memory analyst with Dataquest. “But we just 
haven’t been able to find a fusion of all those 
attributes. The nonvolatile memories we 
have now are slow as molasses.” Handy says 
DRAM is vulnerable to any technology with 
“the right attributes of price and speed.” 

Parkin has already built prototype MRAM 
chips that store about 1 Kbyte of data. That’s 
not much, but he’s confident he can ramp 
up memory capacity in the next few years 
and produce a chip that is smaller and 
faster, stores more data, and costs less to 
manufacture than DRAM. Parkin won’t say 
exactly how long it will take IBM to do this, 
but analysts outside the company believe 
it will happen in less than five years. 

To wholly supersede the present memory 
standard in a mere half-decade may sound 
wildly optimistic. The worldwide DRAM 
market was $21 billion in 1999, reports 
Dataquest. By year-end 2000, it’s forecast 
to increase 44 percent to $30 billion, with 
annual revenues growing steadily at 40 per¬ 
cent through 2002. But several big names 
behind commercial R&D labs - including 
Motorola and Honeywell - are sure a big 
change is coming, and are funding MRAM 
projects. Intel, Hewlett-Packard, Toshiba, 


Brought to Almaden in the early '80s, Parkin used a 
sputtering vacuum cylinder to create a technology 
now employed by the entire disk-drive industry. 


WIRED APRIL 2000 


□ 7 □ 


PHOTOGRAPH: ED KASHI 


























Initial Public Offering 
Co-manager 


Initial Public Offering 
Lead-manager 


Initial Public Offering 
Lead-manager 


Initial Public Offering 
Lead-manager 


Initial Public Offering 
Lead-manager 


Initial Public Offering 
Co-manager 


Initial Public Offering 
Lead-manager 


March 1999 


€770,000,000 

Getr^nics 


Common Stock 
Co-manager 


Series E Convertible 
Preferred Stock 


Debt and Equity-linked Offerings 

$1,500,000,000 €350,000,000 

GetrSnics 


Industry Events 

United States 
IT Services Day 


European 
IT Services Day 


Convertible 
Subordinated Notes 
Lead-manager 
June 1999 


Convertible 
Subordinated Notes 
Lead-manager 
October 1999 


Senior Notes 


Convertible Bonds 


Co-manager 
October 1999 


Lead-manager 
March 1999 


has merged with 


BankAmerica Corp. 


yanstar 


Cohesive > 

has been acquired by 

Exodus 

Communications, Inc. 


agreement to 
spin-off from 

Technology Solutions 
Company 

Pending 


has merged with 


has acquired 


International 
Integration, Inc. 


Inacom Corp. 


Conduit Software Inc. 


February 1999 


November 1999 


MORSE 


Private Placements 


ft Safeguard Scientific, Inc. 


■ m 

New York 

Paris 


1 September 1999 

October 1999 



B / 






i f ’1 




1 $7,932,600,000 


1 $2,000,000,000 1 

! $1,320,000,000 

I ujhittman-hart... 



GartnerGroup 

I has agreed to merge with 


has been acquired by H 

Leveraged 

Recapitalization 

I USWeb Corporation 


Getronics N.V. 


I Pending 


May 1999 

July 1999 


$279,665,100 

$248,803,190 

■ $229,525,000 

1 $167,400,000 

Hi 

Sapient' 

VIANT 

K appHBr 

© 

CBSI 

11 

Common Stock 

Common Stock 

■ Common Stock 

Common Stock 


£ Co-manager 

Co-manager 

Lead-manager 

Co-manager 


November 1999 

___r 

December 1999 

November 1999 

February 1999 



In 1999 Credit Suisse First Boston lead-managed five IT Services IPOs, raising $367 
million, and advised on nine M&A transactions, valued at $13.9 billion - more than any 
other investment bank! We have IT Services professionals in New York, Palo Alto, and 
London. Looking for an investment bank whose quality of service matches yours? Talk 
to the technology experts. 

www.tech.csfb.com 


CREDIT FIRST 
SUISSE BOSTON 

Technology Group 



















































Siemens, and Bosch are also experimenting 
with MRAM - all of them determined to 
leap ahead of IBM and capture the poten¬ 
tially huge profits if millions of computer 
owners race to upgrade their PCs to instant- 
on machines. 

I ask Parkin how, with all the competition, 
IBM can capture the MRAM market. “We 
have 10 to 15 patents that relate to MRAM,” 
he tells me. “Two are very important: one 
for the magnetic memory cell itself, and 
another relating to the chip’s architecture. 
We’ve also been very successful in moving 
leading-edge materials into mainstream 
products, including GMR in disk drives, 
and copper interconnect wiring for chips.” 

P arkin was born in Watford, England, but 
his father’s marketing business kept the 
family on the move - first to Bowden, near 
Manchester, then to Scotland. As a teenager, 
Parkin says he turned inward, describing 
himself as a recluse, a bookish, overachiev¬ 
ing youth with a natural curiosity for sci¬ 
ence. Cambridge was the obvious choice 
for college, recalls Parkin, because of its 
strong reputation in physics. He earned his 
PhD in 1981 while doing research at the 
university’s Cavendish Laboratory, where 
J. J. Thomson discovered the electron a cen¬ 
tury ago. After Cambridge, Parkin went to 
France for a year of postdoc work in super¬ 


conductors at the Universite de Paris Labo- 
ratoire de Physique des Solides in Orsay. 

In 1982, he joined IBM’s San Jose facility, 
which was about to refocus R&D attention 
on magnetic physics - Parkin’s specialty. 

As Parkin tells it, IBM was searching for 
a way to revive its data storage business, 
a market Big Blue had dominated for 10 
years after inventing the first commercial 
hard drive in 1956. Almaden researchers 
were interested in structures made of thin 
layers of magnetic materials, believing these 
substances might let them pack in more bits 
of data per square inch of disk and improve 
the read/write heads in existing hard drives. 
A process called molecular beam epitaxy 


(MBE), developed at Bell Labs in the mid- 
’70s, used an atomic-scale spray gun to lay 
down precise films of materials for fabricat¬ 
ing electronic devices such as transistors. 

In 1984, IBM gave Parkin and a colleague 
$1 million and asked them to build a modi¬ 
fied MBE gun to do the same thing with 
magnetic materials. 

Big Blue wanted Parkin to create new 
kinds of layered magnetic materials and 
analyze them for use in mass storage. “But 
the MBE system was a big, cumbersome 
instrument, very time-consuming to use,” 
says Parkin. A year later, he turned the 
machine over to another scientist, abandon¬ 
ing the MBE experiments but using $50,000 
left over from the original project to con¬ 
struct something called a sputtering cham¬ 
ber. A vacuum cylinder about the size of a 
washing machine, the chamber can slam 
atoms of gas into various substances, break¬ 
ing off tiny shavings that cling to whatever 
material is nearby. This is basically a brute- 
force way to very quickly deposit layers of 
elements on a surface, which can then be 
tested for its ability to hold magnetic data. 

At a 1988 meeting in Le Creusot, France, 
three years after he’d begun the sputtering 
chamber experiments, Parkin heard a talk 
by Albert Fert, a University of Paris physicist 
who was measuring magnetoresistance, the 
change in electrical resistance of a metal 


in the presence of a magnetic field. Along 
with Peter Griinberg, a colleague from the 
Institute of Solid State Research in Jiilich, 
Germany, Fert had discovered that an 
iron-and-chromium sandwich produced a 
whopping magnetoresistance - so big it was 
dubbed giant magnetoresistance (GMR). 

After Fert’s talk, Parkin decided to try the 
same experiment back at IBM using his 
sputtering machine. “I’d been brainwashed 
like everyone else to think that the sputtered 
films wouldn’t work,” he recalls, “but with 
the chamber I could try things quickly.” 

He spent the next two years doing trial- 
and-error runs until he was able to perfect 
extremely sensitive magnetic field detectors 


that existing fabrication methods could pro¬ 
duce for storing data. IBM quickly commer¬ 
cialized Parkin’s GMR effect in its high-end 
disk drives, packing 3.3 Gbytes onto a 2.5- 
inch platter. Now the entire disk industry 
uses GMR read/write heads, which have 
helped gross IBM $8.1 billion and a 27 per¬ 
cent share of the storage market. 

Parkin won’t say exactly what financial 
rewards he reaped directly from IBM’s GMR 
windfall, but acknowledges that he’s “happy 
with the personal remuneration and benefits.” 
His work also helped nab him the company’s 
top R&D honor, IBM Fellow, which he was 
awarded in June 1999 by Big Blue’s CEO, Lou 
Gerstner. The new title fits comfortably on 
Parkin’s impressive resume, which includes 
the American Institute of Physics Prize for 
the Industrial Application of Physics, the 
International New Materials Prize by the 
American Physical Society, and the Hewlett- 
Packard EuroPhysics Prize from the Euro¬ 
pean Physical Society. 

“Being made an IBM Fellow was probably 
linked to the success of my work on GMR,” 
allows Parkin. And while he says that his 
research efforts have always been supported 
by IBM, the status change has provided some 
new leverage. “By the time you’re a Fellow, 
hopefully people listen to you anyway - but it 
does give you more of a voice.” 

M agnets are ideal for storing data because 
they don’t need power to maintain a 
state of either positive or negative polarity. 
Magnets are also inherently binary: Positive 
and negative can be represented as a 1 or a 0. 
Magnetic storage devices like hard drives and 
floppy disks already exploit this relationship. 
But until now, scientists couldn’t re-create 
the process in RAM chips because it’s so hard 
to control magnetism in such tiny structures. 
The smaller the magnet, the more easily it 
can shift polarity without warning. 

During lunch, Parkin arranges his fork 
and knife into a model of a magnetic mem¬ 
ory cell. MRAM places millions of tiny mag¬ 
netic sandwiches on a silicon substrate. 
“You’ve got these tiny, parallel wires going 
in one direction on top of the sandwiches, 
and the other wires going perpendicular to 
them below,” he says. Like threads in a 
loom, the read/write wires form the array’s 
warp and weft. At each point where top and 


Within five years, magnetic random-access 
memory - aka MRAM - will bring forth a PC that's 
up and running instantly at the flip of a switch. 
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To write a bit on an MRAM chip, a current 
passes through a wire above the sandwich, 
flipping the polarity on one of the magnets. 
To read a bit, a current travels through the 
sandwich, measuring the resistance of each 
magnet: Low equals 0 (or negative), high 
equals 1 (or positive). Once code is written 
into the bit, the magnetic sandwiches are 
stuck in their 1 or 0 state until the system 
erases or rewrites data. Meanwhile, the 
sandwiches retain their magnetic state, 
even when there’s no current flowing. 

Parkin imagines arrays of these sand¬ 
wiches doing exactly the same job as the 
working RAM in a desktop PC. It seems like 
a simple notion, and in fact it harks back to 
an earlier technology, the magnetic core 
memory in early computers of the ’60s and 
’70s - whose binary Is and Os were repre¬ 
sented in magnetic fields created by iron 
rings so large that a 500-Kbyte memory 
bank took up an entire room. But it wasn’t 
until solid-state physicists learned to make 
magnetic materials as they do semiconduc¬ 
tors - mass-produced at micron scale with 
minimal contamination of the material - 
that MRAM became feasible. Prior to his 
work, Parkin says, no one would have 
believed you could control a layer of mag¬ 
nets just a few atoms thick. 

Over the next five years, further iterations 
of Parkin’s MRAM chips will become increas¬ 
ingly smaller and able to hold more data. But 
with each successive prototype, a range of 
microfabrication obstacles must be resolved. 
And IBM will also have to hammer out the 
best methods for mass production. After 
that, MRAM chips could be available to con¬ 
sumers at a cost comparable to DRAM, since 
MRAM doesn’t need all the supporting cir¬ 
cuitry to connect with a power source. But 
because it cuts out the delays associated 
with transferring electricity between the 
power source and the chip, MRAM would 
be up to 30 times faster. 

“MRAM combines the desirable memory 
attributes of speed, density, and nonvolatil¬ 
ity; thus, many applications are possible,” 
says Parkin. “One very important applica¬ 
tion is what we call ‘pervasive computing’ - 
the notion of many small handheld devices 
combining and supplementing the functions 
of cellular phones, personal assistants, and 


since these devices typically benefit from 
significant amounts of nonvolatile memory. 
But in time, MRAM’s performance and cost 
attributes should evolve to the point where 
it is used in all computers.” 

hile Parkin and his live-member devel¬ 
opment team perfect their new chips, 
Saied Tehrani, chief researcher for Moto¬ 
rola’s MRAM project, says he’s working on a 
similar, but not necessarily competing, tech¬ 
nology. “We’re not a stand-alone memory 
company and don’t plan to compete with the 
DRAM makers,” he notes. Instead, Motorola 
is steering away from the instant-on com¬ 
puter idea and looking at ways to integrate 
logic and memory MRAM chips for embed¬ 
ded systems in portable communications 
devices. “We see MRAM as a universal 
memory, with the positive attributes of tech¬ 
nologies like flash and static RAM,” says 
Tehrani, “and we anticipate a rollout of 
some kind in about five years.” 

A more direct threat to IBM’s instant-on, 
no-boot chip is the MRAM work under way 
at Honeywell. “MRAM is perfect to fill the 
need for nonvolatile memory,” says Theodore 
Zhu, head of Honeywell’s MRAM technology 
group. His company has produced larger 
magnetoresistant chips with 16 Kbytes of 
memory for various military apps (MRAM 


can survive radiation exposure). But Honey¬ 
well broke its promise to unveil a 1-Mbit 
chip by the end of 1999, which would have 
put the company far ahead of IBM. Perhaps 
that’s because Honeywell’s primary cus¬ 
tomer is the military, says Parkin, “so they 
tend to build devices that wouldn’t be com¬ 
mercially viable.” 

Another contender in the MRAM race is 
the US Naval Research Laboratory in Wash¬ 
ington, DC. “We’ve arranged magnetic mater¬ 
ial in tiny rings - like washers stacked on top 
of each other,” says NRL physicist Gary Prinz. 
“You can run a wire right down the middle 
and switch the direction of the magnetic field 
in the rings.” Prinz claims his design over¬ 


resistance and imprecise control of magnetic 
switching. 

The NRL work is impressive from a fabri¬ 
cation standpoint, says Parkin, “but it doesn’t 
seem to have commercial potential. The 
electrical resistance is too low, and without 
some resistance, you don’t get a signal.” 

E very year since 1994, IBM has topped the 
US Patent and Trademark Office’s annual 
tally of new patents - 2,756 in 1999 - and 
the company has spent more than $5 billion 
on R&D every year for the last decade. For 
Parkin, this means almost limitless resources 
for pursuing the instant-on computer. 

While IBM VP and director of research 
Paul Horn won’t reveal how much Big Blue 
has earmarked for the MRAM project, a clue 
can be found in Parkin’s machine shop, 
packed with multimillion-dollar, one-of-a- 
kind tools for producing new experimental 
sandwiches. In one area, he shows off his 
newest toy, a $1 million, computer-controlled 
vacuum chamber capable of cranking out 
preliminary MRAM materials even faster 
than his prototype sputtering chamber. 
When we return to his lab, Parkin softly 
quizzes a colleague, then bustles over to a 
computer near the old sputtering machine, 
where a data curve from a new compound 
is appearing onscreen. “I can’t tell you about 


this one yet,” he says, gesturing to the plot, 
“but it looks very good.” 

After spending the day with Parkin, I’ve 
become accustomed to his caginess, his 
reluctance to speculate when I ask him 
about the wheres and whens of MRAM: “It’s 
impossible to know,” he admits. “It’s like an 
exploration of new territory, demanding a 
lot of intuition and instinct. Occasionally, 
things come along that are unexpected, and 
that’s what you want, isn’t it?” Then Stuart 
Parkin starts humming again. ■ ■ ■ 


David Voss (dvoss@nasw.org), a science 
writer based in Silver Spring, Maryland, 
is a former senior editor of Science. 


While rivals work on "universal memory," Parkin, 
armed with IBM's patents and one-of-a-kind tools, 
keeps humming along toward his instant-on PC. 
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Voice & data. Wireless & wireline. Internet & 
whatever-comes-next. We make all networks work 
together (with the quality and reliability you expect). 

(did we mention we re doing it all today?) 

Plus, more people with more network knowledge 
than anyone else out there (that's Lucent NetCare® 
ready to jump at a moment's notice). 

Let us help your business leap forward. 
www.lucent.com, or 1-888-4-Lucent. 






Life in the Quiet Period 


Rob Malda launched Slashdot, built a community hundreds of thousands 
of nerds strong, sold his company for millions, took the IPO ride with his new 
corporate parent. And told his diary the whole story. 


R ob Malda, aka CmdrTaco, launched www.slashdot.org 
in 1997 while he was a student at Hope College in Hol¬ 
land, Michigan. By mid-1999, Malda had built Slashdot 
into a 200,000-member online community of young Linux 
programmers (and wannabes and lurking journalists) dis¬ 
cussing new software releases, Star Wars, and other “News for 
Nerds”; he'd sold the site for $7 million to Andover.Net, a Linux 
portal based in Massachusetts; and he'd overcome his geeky 
shyness to become one of the most-quoted voices of the open 
source movement/industry. Not bad for a 23-year-old who “just 
wanted to post stories about stuff I liked and let people talk 
about it.” (The Slashdot buzz got another boost when VA Linux 
gobbled up Andover for $1 billion this February.) 

Despite the media attention, Malda remained a typical 


videogaming, microwaving, under- The author, right, and 
sleeping coder - an Everynerd, Slashdot programmer 

living and working in a series of CowboyNeal at 

networked duplexes that he and 

Slashdot coworkers Jon Pater (aka CowboyNeal) and Jeff 
Bates (Hemos) dubbed Geek Compound 3. 

Then, in August 1999, open source software and services 
company Bed Hat went public, launching a Wall Street frenzy. 
Soon Andover announced its own public offering - based on 
the open IPO model, which allows anyone to buy in - and 
Malda came face-to-face with two powerful new concepts: big 
business and silence. On September 17, Andover.Net entered the 
IPO quiet period. The following 112-day journal recounts what 
open source’s big mouthpiece couldn’t say. 
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Compaq introduces iPAQi," The first Internet device for business. 

Today, it's all about Internet computing and the technology that makes it possible. 
Just what iPAQ is all about. Simple to set up and simple to maintain, iPAQ drives 
home the Internet and runs all your business applications, too. Whether Legacy-Free 
or with legacy ports, iPAQ is a great way to kick off the next hundred years. 


Jump into the 21 st century. Order now. 

www.directplus.compaq.com or 1.888.550.7531 


COMPAQ PAQ. 


$ 499 iPAQ Legacy-Free 

$ 16.61 monthly lease 

Intel® Celeron™ processor 500MHz 
4.3GB Hard Drive 2 
64MB RAM 

Easy Access USB Keyboard 
USB only 

Microsoft* Windows® 2000 3 

919 iPAQ (with legacy ports) 
$ 30.58 monthly lease 

Intel Pentium® III processor 500MHz 
8.4GB Hard Drive 2 
128MB RAM 

Easy Access PS/2 Keyboard 
Microsoft Windows 2000 :! 

Choose a monitor 

15" TFT5000 (15.1" VIA) Flat Panel: Add *1169 
17" V75 (16" VIA): Add *299 



pentium®f._ 


‘Prices shown are subject to change and do not include applicable state and local sales tax or shipping to recipient's destination. Advertised configurations may vary from award-winning 
configurations. 'Financing available through Compaq Financial Services (CFS) to qualified U.S. businesses, subject to credit approval and execution of CFS documentation. Monthly payments are 
based on a 36-month Fair Market Value lease, and do not include taxes, fees, or shipping charges. Other fees and restrictions may apply and CFS reserves the right to change or cancel this 
program at any time without notice. 2 For hard drives, GB=billion bytes. 3 Windows 2000 will not be available until February 17,2000. ©2000 Compaq Computer Corporation. All rights reserved. Compaq 
and the Compaq logo are registered trademarks, and iPAQ is a trademark, of Compaq Computer Corporation. Intel, the Intel Inside logo, and Pentium are registered trademarks, and Celeron is a 
trademark, of Intel Corporation. Microsoft and Windows are registered trademarks of Microsoft Corporation. Other products mentioned herein may be trademarks or registered trademarks of their 
respective companies. Compaq is not liable for editorial, pictorial, or typographical errors in this advertisement. 3769 02/00 








DAY 1: File SI 


j It’s been a long 
J couple of weeks. 
Andover finally announced its IPO today. 
The process is frustrating. We had to be 
careful about the actual announcement - 
there were restrictions even on that. I 
wanted to write up an explanation of the 
open IPO. I wanted to talk about the Red 
Hat letter and what we learned from it and 
how we wanted to do things differently. Red 
Hat’s decision to open its offering to certain 
longtime open source developers set a 
precedent for Linux IPOs. But there were 
problems, both with Red Hat’s list of eligible 
programmers and with the IPO process. 


keyboards. Hemos likes to open the window, 
which pisses me off because I wear contacts, 
and the breeze makes my eyes water, and 
then I can’t type. I hate that. 

Since I spend all my days with program¬ 
mers and hackers, it’s nice to spend my 
nights with an artsy chick. My girlfriend, 
Kathleen, is a graphic designer. She’s been 
great - she puts up with me being terribly 
busy, and I put up with her being a Mac 
person. But it sucks when I have to ditch out 
on her because my SQL server crashed or 
there’s an emergency phone call with the 
board of directors to discuss yet another 
IPO-related filing. 


The rules are: Don't hype your company, and 
conduct business as usual. The problem is 

Slashdot is all about hyping Linux. 


Not that the IPO changes much. I mean, 
I’m supposed to “maximize shareholder 
value,” but that’s just not my focus. My job 
is still to run Slashdot. To make it stable. To 
make it handle more hits tomorrow than it 
did today. The only thing that’s changed is 
that I now have to wait until 30 days after 
trading begins to start talking again. 

Since I spend most of my time working on 
the servers and the code, the quiet period 
shouldn’t affect me much. I suppose it’s an 
easy excuse to get out of public speaking. 

(I have absolutely terrible stage fright.) Now 
every time a reporter asks me anything 
related to “business,” I’ll hand it off to some¬ 
one else or say, “No comment.” But I do 
have to think before I reply to certain things 
that I might normally just knee-jerk. 

I I’ve been posting less over 

DAY 26 

1 the past few weeks; of course, 
the conspiracy theorists churn out all sorts 
of reasons for it: I’m dying. I’m quitting. 

I’m lazy now that I’m supposedly about to 
become fabulously wealthy. The truth is that 
I’ve been pulling strings behind the scenes 
and rewriting large lumps of code. Server 
stuff. Perl. Of course, nobody wants to 
believe that - it’s so boring. 

Some reporter asked me once about our 
work environment, and I realized it’s a lot 
like an episode of The Monkees , except our 
hair is worse. Happy guys swearing at each 
other. Someone playing a guitar. Tapping of 


Andover hasn’t changed my day-to-day 
life much, though. I guess I have a manager 
now: Adam is Andover’s CTO. He’s been 
through the corporate world and had a lot 
of the geek sanded out of him, but it’s still 
there - he’s got all of the ego to prove it. 
I’m fairly certain the Andover sales staff 
thinks I’m a spoiled little brat. 


I I find 

DAY 39: Comments from SEC . , o 

___I two rules 

of the quiet period particularly amusing: 

1) Don’t hype your company, 

2) Conduct business as usual. 

I can’t strut around and say we’re gonna 
take over the world and that our stock is 
gonna be worth bazillions. We’re not sup¬ 
posed to hype the market, either. Not sup¬ 
posed to talk about “the Linux space” and 
how great it is, because that might be inter¬ 
preted as hyping ourselves indirectly. 

The problem is that Slashdot is all about 
hyping Linux. It’s a major topic of discussion. 
It makes my head spin. 


! Red Hat (and Corel) stocks 

DAY A5 

both went bananas. So the IPO 
buzz is high. Of course, I can’t comment on 
it - and even if I could, I don’t know what 
I’d say. I mean, stocks go up and down all 
over the place. Red Hat rumors a Corel buy¬ 
out, and both stocks skyrocket. 

It’s craziness, I tell you. In the beginning 
it was just hackers writing code. We gave it 


away, and it got better. Money didn’t enter 
into it - we just needed a Web server or a 
device driver or a window manager to get 
our jobs done. Or we thought, “Wouldn’t it 
be cool if ...,” and so we coded. Then came 
the boom, and the Red Hat IPO, and Wall 
Street. Some say the money will corrupt the 
open source movement, but I’m more opti¬ 
mistic. Years ago, before Slashdot, I spent 
lots of my time writing free software and 
hanging out on IRC channels like #Linux95 
with other nerds like me: We coded at night 
and then went to day jobs or school. Many 
of those guys work for Red Hat and VA 
Linux now. The only real difference is that 
now our hobby earns the salary. 

DAY 52 ^ USt ac ^ e( * a s y stem t0 * et 

_I people track their submissions. 

Used to be that once you clicked Submit, 
it went into space and maybe ended up on 
the homepage - but usually didn’t. It’s inter¬ 
esting: Now that people know when I’ve 
rejected a piece, they take the rejection as a 
personal insult or as proof that I’ve sold out. 

My wrists are hurting, and I can’t touch 
type, so I’ve been cleaning out my filing 
cabinets. I’ve got three old hard drives that 
I’m debating what to do with. They’re IDE, 
and all of my boxes now are either laptops 
or SCSI. I’m pretty sure there’s something 
worthwhile on each - porn, MP3s, the wire¬ 
frame models from the animation I did in 
college - but I’m not sure where. I threw out 
50 floppy disks, a dozen or so IDE cables, 
and a broken Pentium CPU fan. 


I ^ ust rea( * ^is BusinessWeek 

?___I Online : “Rob Malda: the geek 

who built the Linux clan’s gathering ground 
at Slashdot.org - a window into the vibrant 
open source software community - he stirs 
the true believers with his firebrand com¬ 
mentaries.” 

Anyone who knows me knows that I don’t 
write “firebrand commentaries.” In fact, 
everyone also knows that I don’t “stir the true 
believers.” Ninety-five percent of the time, 

I word things as ambiguously as possible in 
order to let people make up their own minds. 


DAY 69: Roadshow 


I ordered a couple 
more James Bond 


DVDs this morning. I’m a bit irritated. There 
are what, 20 movies? And only 10 are on DVD. 
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Flashcom = Internet Up To 100 Times Faster 


Experience the fastest Internet yet. With DSL from Flashcom, once 
you're setup you're always on, so there's no wait to connect, no busy 
signals, and no dropped calls. 

LARGEST NATIONAL COVERAGE AVAILABLE. 
CHECK WWW.FLASHCOM.COM 
FOR AVAILABILITY IN YOUR AREA. 


CONNECT YOUR HOME FROM 


$ 49.95 

OR CONNECT YOUR 
ENTIRE OFFICE FROIV 

$ 109.95 


A MONTH 


FREE SETUP 
FREE EQUIPMENT 
FREE INSTALLATION 
FREE FIRST MONTH 
SERVICE * 


CALL [MOW 1.877.840.3600 


* On selected plans. Connection speeds depend upon regional 
network equipment installed in your area. 


Flashcom 











Malda cohosting 
Geeks in Space , 
a weekly Net-radio 
show streamed 
from the Slashdot 
studio. 



More clueless stories about Slashdot today. 
It’s sorta like the computer scene in a movie 
when the geek spouts technical mumbo 
jumbo. Ninety-nine percent of the audience 
thinks, “Oooh, smart geek.” But 1 percent is 
like, “Shit! You don’t have 10 megabits of 
disk space, moron!” 

Journalists have the same problem. They 
recite techno mumbo jumbo they don’t 
understand. Too many reporters base a 
whole story on something they read on 
Slashdot. They take a bunch of stuff - pieces 
of which they understand, and pieces of 
which they don’t - and create a Franken¬ 
stein’s monster out of the parts. 

Usually when a reporter mungs up some¬ 
thing I’ve said, I link to the article on Slash- 
dot with a “they got this part wrong” note. 
But in the quiet period, I don’t get to say 
anything. I feel so exposed. 

DAY 80 I are P rett Y 

ou 1 good. Final paperwork was 
hied with the SEC as of today. All that 
remains now is the auction, the IPO, and 
then waiting a month until the quiet period 
ends and life goes back to normal. 

Being on Andover’s board has been a crash 
course in business. Now I can watch CNBC 
and know what they’re talking about. It’s 


just a system, like programming or adver¬ 
tising or football. The people who best 
understand the system are successful. 

Frankly, I’m surprised that I enjoyed it as 
much as I did, though it’s weird - business 
guys deal with things so abstractly: They 
have graphs and charts and talk about liq¬ 
uidity and dilution. But underneath that is 
a bunch of people working their butts off! 

. | A few minor bugs popped 
IMirilT Sell a a 

m ou I up in the system after we sep¬ 
arated the SQL and NFS servers: nothing 
major. 

More irritating is that people are com¬ 
plaining that Andover’s created no friends- 
and-family stock plan. If they would only 
read the W. R. Hambrecht Web site, they 
would understand that this is because the 
open IPO model already allows anyone to 
play in. After Red Hat’s problems, we thought 
this was the only way to go. But people are 
posting comments about us being evil and 
selfish and leeching from the open source 
community. And I can say absolutely noth¬ 
ing about it. 

It hurts, but I’m trying to take it in stride. 
Once you decide that you’re not going to 
let flame bother you, it can be pretty funny. 

I save all of my choice flame mail. 


| OK, this quiet period 

DAY 81: Set pricing | officially sucks ass . 

There have been between 30 and 40 arti¬ 
cles online in the last seven days regard¬ 
ing Linux IPOs, Linux’s future, and Linux 
in the marketplace. Every one of them men¬ 
tions Andover, and many were Slashdot¬ 
worthy. 

If I post a story, am I hyping my stock? 

If I don’t post the story, am I just turning 
my back on my real job? I feel like I’m 
letting our readers down. I know this is 
the game, and we’re stuck with it. But it 
really sucks. 

^Frustrated* 

Kathleen made this gigantic Tupperware 
container of trail mix (equal parts M&Ms, 
peanuts, and raisins). I ate a half-pound of 
the stuff, plus two cups of coffee and two 
cans of Mountain Dew before noon. 

I’m pretty anxious. We’re determining 
pricing now. Over the next few hours, peo¬ 
ple will be able to bid on the stock. At the 
end of the auction, the bankers will sort 
the bids and price the shares at the value 
of the highest offer. I advocated for the 
auction model because it allows individu¬ 
als, as well as institutions, to bid - but it 
certainly has made the IPO process more 
complicated. 
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AND WHAT YOU 
DON’T GET: 


WHAT YOU GET 
USING I NSIGHTEXPRESS 
TO PUT IDEAS IN FRONT 

OF CONSUMERS: 



Fast feedback on quality of idea 



Confidence in your ideas 



The ability to do it yourself with a computer and a credit card 



Got an e-dea you want to test before you take it to the VCs? Put away the flight schedule. Don’t 
bother calling for hotel reservations. Kill the focus groups. Just pull out your credit card and start 
learning. InsightExpress™ lets you share Internet concepts with consumers right from your desktop 
(only fitting, right?). Our research methods provide a solid sense of the market, cost a fraction of 
traditional techniques, and deliver results in hours, not months. Why launch a new business paradigm 
the same old way? The future is here - its InsightExpress. Point your browser to www.insightexpress.com. 



INSIGHT 


INSTANT CREDIBILITY FOR YOUR IDEAS 


InsightExpress is an affiliate of NFO Worldwide, Inc. (NYSE: NFO) 
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confusing Ami keeping up with all 
the change is virtually impossible 

But imagine if there was this place 

where you could request bids and 
compare providers anonymously. 
Where you could get unbiased 

information about rates, plans and 
services from all the top carriers. 
And then choose the best option. 
All online. All free. That would 
clear things up considerably. 


simple/rty. com 

The new way to choose telecommunications 


www.simplexity.com/6427 1-800-331-4636, ext. 6427 







I refiled most of my personal papers this 
morning. It was getting really messy. I put 
my mortgage, student loans, and credit 
cards in bright red folders, my bank accounts 
in green folders. And, of course, black fold¬ 
ers for life insurance. Being OCD is an 
interesting curse, and the stress brings it 
out more. Kathleen can tell when I’m really 
anxious because I’ll dust the whole house. 


- I I’ve been obsessively monitor- 

NIGHT 81 . i f k 

I mg a couple of webcams - 
JenniCam is my favorite. I snarf the images 
down with a Perl script as they update and 
browse them an hour or so at a time. I find 
it amusing that there are other people who 
spend their entire waking lives in front of 
a computer screen. It’s reassuring to know 
that it’s not just me. Plus, sometimes they 
get naked. And sometimes they cry. It’s 
frightening to watch someone bawl their 
eyes out over a cam. 

For the last 48 hours or so, I’ve had a 
slow sweat. It’s kinda like how you feel right 
before going on a first date in high school. 
Not sweating, but right on the edge of a 
sweat. 

There’s gonna be a problem. The original 
price range - $12 to $15 - was adjusted to 
$15 to $18 in response to demand. But when 
the auction closed, the final price came out 


million. Then it was just the waiting game 
until trading officially started. 

We opened in the 40s. I celebrated with 
a granola bar and a shot of whiskey. After 
the gallons of coffee I’ve drank in the last 
three days, I need more than anything to 
stop these jitters. 

Hemos is having a Hot Pocket and a can 
of Dr. Pepper. I saw CowboyNeal punching 
the value of his stock options out on his 
calculator a few minutes ago, but other 
than that it’s been a normal afternoon since 
about 2:30. 

It’s strange to go through an IPO after 
reading about so many others. The irony is 
that this whole thing wasn’t nearly as cliche 
before the media decided that geek was 
chic. It’s like teenage angst or smoking weed 
in college or being beat up in high school. 
They’re all stereotypes, but when you’re in 
the middle of one, you don’t realize it - 
you’re just concentrating on not getting hit 
by someone bigger than you. 

DAY 84 I ^ ver y° ne?s k a PPy> but it’s 

T 04 1 mostly because VA Linux went 

public today and the market went nuts. It’s 
easy to say I have x shares of Andover, but 
that stock is locked in. However, I can con¬ 
vert my VA stock into money now - and I 
want a pinball table. ;) 


For the last 48 hours or so, I've had 

a slow sweat - kinda like how you feel right 
before going on a first date in high school. 


at $24 a share. We had two options: reprice 
(and hold the auction again), or go in at $18. 
We agonized but decided to take the $18 
because repricing would take days. But that 
means folks who bid $23 won’t get any 
shares, while people who bid $25 will get 
shares - for $18. It’s annoying, but it’s just 
how it has to be at this point. 

I know it will make people unhappy. Of 
course, I can’t say anything about it. 

At least going ahead with the IPO means 
this quiet period will be over sooner. 

I The last 

DAY 83: Start of trading _| f ^ 

dust settled by about 10, when the bankers 
finished up their paperwork. Andover had 
sold 6 million shares at $18 to raise $72 


The VA IPO made a lot of hackers a little 
money. It made Eric S. Raymond - the open 
source evangelist who wrote “The Cathe¬ 
dral and the Bazaar” and sits on the VA 
board - absurdly rich. He immediately sent 
out a letter to the community that talked 
about getting the money. He wrote that it 
won’t change him. He not-so-subtly implied 
he deserved it. It’s true that ESR’s open 
source ideas are more palatable to corpo¬ 
rate culture than the older free-software 
philosophy - and that, in many ways, he 
paved the way for the current mainstream 
success. But the piece rubbed me the wrong 
way. During the quiet period, the main 
rules are, “Don’t talk about the future” 
and “Don’t talk about the money.” Being 
smack in the middle of my own quiet 


period, I was irritated to watch him push 
the line. 

Not that I have any interest in writing 
that kind of letter - quite the contrary. 

The only good thing about the quiet period 
is it’s been an excuse not to answer ques¬ 
tions about money. The SI explains in detail 
the carrots that Andover has and exactly 
how and when I get those carrots. But it’s 
not a major part of my life. I downplay it 
because people tend to treat money as a 
distortion field. It bugs me that large por¬ 
tions of my personal finances are public 
knowledge. It means my cousins ask me to 
pay their college tuition. 

Still, I don’t think ESR’s work will be 
significantly affected by his sudden wealth. 
And, quite honestly, the more fiscally inde¬ 
pendent hackers there are writing code, the 
happier I am. 


I As part 

DAY 112: Quiet period ends | fth 

Andover purchase, the Slashdot partners 
got $7 million in stock at the IPO price. 

But I haven’t even been looking at ANDN 
because I don’t want to know. Watching it 
go up and down a quarter of a point just 
isn’t fun. 

As for the end of the quiet period, it’s kind 
of anticlimactic. We broke the ice with an 
interview on Slashdot, but we got almost 
no questions about the IPO. One poster 
asked about our development plans, and 
I talked about backend optimizations and 
how I want to add an internal messaging 
system. Another asked if there’s been one 
day since the creation of Slashdot that stood 
out, and I couldn’t pick just one, so I wrote 
about the day Netscape announced it would 
open its browser code, and how many peo¬ 
ple credited Slashdot along with ESR for 
making it happen. That was a defining 
moment. We doubled our traffic in the fol¬ 
lowing weeks. I also mentioned the day in 
1998 I quit my “real” job at ThelmageGroup 
to work on Slashdot full-time. 

And, of course, someone asked if we’d 
let users view the story-submission queue. 

I didn’t think twice before answering, 
“That’s in the FAQ, dammit! I don’t want 
to answer it again! AAAAGGHHH!” ■ ■ ■ 


Rob Malda lives in Holland, Michigan, 
and at www.cmdrtaco.net. 
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what’s next in building 

your ebusiness 
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THE 

COMMANDMENTS 
OF SUCCESSFUL 
ECOMMERCE SITES 


UP-TO-DATE CONTENT 

You wouldn’t sell Christmas trees in February; the same goes 
for Web sites. Don’t post content that is clearly out-of-date. 


PERSONALIZATION 

For more advanced sites, personalization is a competitive 
advantage. When customers take the time to define and store 
their preferences or wish lists, they’re likely to come back. 


www.akamai.com 


MEMORABLE NAME 

Short, intuitive, easy-to-spell names work best, and often times 
the URL is synonymous with the name of the company. Virtual 
Vineyards was nice, butWine.com is even better 


GOAL-ORIENTED FUNCTIONS 

Make it easy for people to get to what they want. If the 
site sells products, make the shopping cart prominent. If it 
distributes software, put the download button front and center. 


GOOD CUSTOMER SERVICE 

The best sites are the ones that make good on their promises. 
No amount of bells and whistles will make up for a missed 
delivery or an inferior product. 



Akamai’s streaming media solution combines dynamic core technology with comprehensive value-added 

services to create an end-to-end self-service solution that drives revenue through unique user experiences. 
Broadcast-quality production services combined with a massive, global delivery network enable Web-centric 
businesses to increase reach, interest, and effectiveness resulting in higher ROI. 


Our value-added services provide integrated business intelligence through customer analysis and reporting 
tools such as polling, surveys, Q&A, and live audience call-in. Akamai’s solution supports flexible business 
models allowing Web-based management and self-service. 









SPECIAL ADVERTISING SECTION 


QUICK-LOADING GRAPHICS 

There are numerous techniques to format images so that they 
don’t take eons to load. Learn them. Slow-loading graphics are 
a universal pet peeve. 


◄◄ 


►► 


CLEAR NAVIGATION 

Visitors to your site will be grateful for clean simple navigation. 
Don’t put them off by leading them to a dead end, and make 
sure the navigation choices are consistent on every page. 



next page 

WBMm’.i 


Akamai’s unique solution, based upon our EdgeAdvantage™ platform, combines the delivery of personalized, 

interactive rich content, streaming media, and applications. Akamai’s customers can offer the most interactive 
Web experience available in the industry by leveraging Akamai’s massive, globally distributed network of 
media servers. 


Akamai’s cutting-edge technology pushes content to the edges of the Internet and by employing interactive 
services, results in an unparalleled experience for our customer’s target - their visitors and customers. 

Akamai Technologies (NASDAQ:AKAM) is headquartered in Cambridge, Massachusetts, USA, with offices 
worldwide. Say: Ah - kuh - my. 


READABLE ON ANY BROWSER 

Keep in mind that Internet users come in all shapes and sizes, 
and what looks graceful on state-of-the-art equipment might 
not display well on another browser 


FEEDBACK CHANNEL 

Give people a way to get in touch with the company so 
they can ask questions, make suggestions, and give additional 
helpful feedback. 


PERSONAL HELP 

Don’t expect FAQs to answer every question: they rarely 
do. Give people the option of contacting a live person 
for help - and take advantage of that opportunity to connect 
with customers. 


www.akamai.com 


Akamai 












The Interactive Broadcast 
Platform For The New Millennium. 

No one delivers Web content, streaming media and applications 
like Akamai. Our unique EdgeAdvantage 51 " platform integrates 
streaming media with a world of dynamic content, personalization and 
customization, enabling an interactive broadband media experience 
for Akamaized eBusinesses. 

Akamai’s powerful, high-performance broadcast delivery network 
opens doors to a new world of broadband and high speed Internet 
access, changing the media and entertainment industries forever. The 
wave of the future is brought to you by Akamai today. 




























what’s next in building your ebusiness 


www.USPSPriorityMail.com 


Think about offering Priority 

Mail to your customers. (You can 
be sure the other sites are.) 


Priority Mail meets the needs of 
eshoppers, who want a bargain, 
and want it delivered quickly. 


By using Priority Mail, your pack¬ 
age arrives in an average of 2 to 
3 days, which is just fine for the 
vast majority of eshoppers. With 
Priority Mail, your company 
also avoids passing on the high 
cost of overnight shipping, which 
most eshoppers don’t seem 
to need. 


Since Priority Mail costs up to 
70 percent less*, you can also 
attract consumers who resist 
purchasing on the Web because 
of high shipping costs. 


So why not send your packages 
Priority Mail. And give your cus¬ 
tomers even more of a bargain. 


To start using Priority Mail, just 
visit us at our Web site at 
www.USPSPriorityMail.com. 


What’s Your ePriority? 


* Savings based on rates for Priority Mail(r) at 
$3.20 for up to 2 lbs. Vs. 2-lb. Published rates for 
FedEx 2Day(r) from $7.50 to $ 11.00 and UPS 
2nd Day Air(r) from $7.50 to $ 11.50. Priority Hail 
average delivery of 2-3 days. 


PRIORITY 

MAIL 


This ebusiness report is divided into two sections: 

► FAST START provides newcomers to ecommerce 
with a prescription for “plugging in.” 

► INDUSTRY BUZZ offers ebusiness veterans 
innovative strategies for staying on the leading edge. 


EBUSINESS ACTIVITY 


Consumer ecommerce spending will 
reach $26 billion annually by 2002. 

B2B activity will accelerate to 
an estimated $ 1.3 trillion by 2003. 

US companies will spend an estimated $ 10 
billion on Internet advisory services in 2000. 

Source: Forrester Research; International Data Corp. 
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Browsed your Web site 


Bought from theirs 


If you don't offer 
e-customers fast, 
low-cost shipping, 
someone else will. 


To see how easy it is 
to offer your customers 
Priority Mail® go to: 

www.USPSPriorityMaiLcom 


PRIORITY 

MAIL 


What's Your 
e-Priority?” 

©2000 United States Postal Service 


UNITED STATES 







what’s next in building your ebusiness 


•corn 


addAshop.com is the leading 
provider of turnkey ecommerce 
solutions for Web site businesses 
worldwide. Its proprietary Easy- 
COMMERCE SOLUTION™ 
allows small- and medium-sized 
companies to create an online 
ecommerce shop instantly elud¬ 
ing costly and time-consuming 
in-house processes. 


The addAshop Network™ estab¬ 
lishes an ecommerce arena, 
empowering both merchants and 
suppliers to retain full control 
over merchandising and pricing 
strategies. It offers an effective 
mix of products and store cre¬ 
ation tools and reduces both 
entry and operational costs. The 
end result: a shortened supply 
chain time between suppliers, 
merchants, and consumers. 


For additional information visit 
www.addAshop.com. 


www.addAshop.com 


► FAST START: 

Rent, Buy, or Build? 

There are basically three ways to launch an ecommerce site: rent, buy, or build. 
The quickest, easiest, and least expensive way for entrepreneurs to get online 
is to use one of the Web site builders that provides site design templates, host¬ 
ing, data analysis, mailing list management, and other services for a monthly 
“rental” fee ranging from $0 to $100. Once the storefront is built, which can 
often be accomplished in an hour or less, the next step is to set up a merchant 
account for processing credit card orders.The pricier services offer more serv¬ 
er space and better data-reporting capabilities. Yet, these services offer little 
automation so inventory tracking, order fulfillment, tax calculations, and shipping 
will need to be done manually. Free services to check out include 
addAshop.com, Bigstep, and freemerchant.com. Fee-based solutions include 
Yahoo! Store, iCat Web Store, MerchandiZer; Intershop ePages, and eality. 

Among the free services, addAshop.com’s offering is unique. Its ecommerce 
solution combines a free storefront-builder with complete back-end services 
(fulfillment, shipping, and payment transactions) as well as access to over 2 mil¬ 
lion products provided by approved vendors in the addAshop.com network. It’s 
similar to a franchise: one gets the tools to build the store as well as the prod¬ 
ucts to stock the store all from one source. What’s different is that it’s your 
name on the store - rather than the franchise’s name. Says addAshop.com 
founder Thomas Cornelius, “We’re closing the circle between shoppers, shop 
owners, distributors, and manufacturers. We’re providing an easy way for peo¬ 
ple to participate in ecommerce.’The basic storefront allows entrepreneurs to 
build and stock the store, and take commissions on sales. With the 
“Pro” version (available for a monthly fee), merchants set prices and book 
revenues directly while retaining the convenience of outsourced payment and 
shipping functions. 

If the basic storefront packages don’t offer the desired level of sophistication - 
and there’s some money to spend upfront - the next option is to buy an 
off-the-shelf ecommerce solution. Some technical expertise will be needed, 
but the upside is more control and features, and the ability to integrate exist¬ 
ing HTML content or plug into back-end systems (such as a database). This 
option requires more time for research and evaluation, and separate software 
will need to be purchased for automated tax calculation, shipping, and other 
functions. IBM WebSphere Commerce and iCat Pro are worth a look. Some 
common software plug-ins include Taxware and CyberSource for taxes, and 
Tan Data for shipping. 
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MicroStrategy’s leading-edge 

ebusiness software enables per¬ 
sonalized eCRM solutions for 
your company through Web, 
wireless, and voice. It’s an end-to- 
end platform for building true 
one-to-one relationships by 
delivering useful information and 
timely targeted offers when, and 
where, your customers want 
them.The same platform lets you 
optimize the supply chain to 
make sure products are in stock 
and ready to ship. 


That’s the power of intelligent 
ebusiness and why names like 
Shopping.com, K-Mart, Best Buy, 
Victoria’s Secret, and more than 
850 Global 2000 and leading 
dot-com companies rely on 
MicroStrategy software. Join 
them and be first to market with 
next generation eCRM. 


www.microstategy. com 


MicroSfrcvfegy 


“THE END USER 
IS THE PRIMARY 
DRIVER BEHIND 
THE DESIGN AND 
CREATION OF 
A WEB SITE,” 
says Shane 
Ginsberg, 
solutions director 
of Razorfish SF. 
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The third option is reserved for those with the time, expertise, and deep pock¬ 
ets to build something from scratch. While it’s expensive, this is the best way 
to create a unique, feature-rich, and highly differentiated ecommerce site. Most 
of the large etailers take this approach, although not always right away since sig¬ 
nificant development time is required. The steps include selecting an 
ecommerce platform, purchasing software and hardware, and usually hiring a 
consultant to aid in the development and launch. Leading ecommerce platforms 
include Microsoft Site Server 3.0 Commerce Edition, Allaire ColdFusion, 
Pandesic 4.0, Intershop enfinity, and BroadVision. 

Form Follows Function 

The Web site’s design should flow directly from an understanding of the 
essence of a brand - what the company is trying to achieve and communicate. 
It should incorporate a compelling interface and an intuitive navigational struc¬ 
ture. And it should allow users to experience the site without becoming bogged 
down in its technology. 

“Web design certainly requires creativity but it also demands considerable 
thought and discipline,” says Fran Powell, director of Internet strategy for 
@tmosphere Interactive, an agency specializing in online creative, media, and 
marketing strategies. 

“The end user is the primary driver behind the design and creation of a Web 
site,” adds Shane Ginsberg, solutions director of Razorfish San Francisco. “We 
believe that a superlative user experience drives market share, increases profit 
margin, and favorably impacts all of the benchmarks of ebusiness success.” 
Ginsberg says that the most egregious design error is organizing Web offerings 
around a company’s product line or internal corporate structure. 


It is critical to test the site with different segments of the target audience and 
to incorporate feedback into the final product. Establishing a vision for the site 
early on and determining how it will evolve as the ebusiness evolves, will cer¬ 
tainly minimize future costs and angst 


Promote It, and They Will Come 

The “build it and they will come” mentality may work for retail stores and malls 
that are highly visible, but it won’t work for a site with a URL buried among mil¬ 
lions of others. People have to be directed to the site, and that requires an 
innovative marketing and publicity campaign. 
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The difference is intell 


First generation e-business seems pretty smart already, but Intelligent E-Business moves your 
customers into the fast lane. 

First generation e-business lets travelers book flights online. That sure beats the old way. 

Intelligent E-Business lets airlines call ticketholders with real time information on flight changes, 
suggest alternatives and let them use their keypad to book choices... all in the same automated call. No 
lines, no waits. Customers are happier. 

First generation e-business gives e-stock traders nice graphs. Very colorful. 

Intelligent E-Business lets firms run continuous multiple analyses of client portfolios, alert them by 
pager with time-sensitive opportunities and let them buy or sell instantly with the press of a button. No 
missed profits, no regrets. Customers are richer. 

When you deliver personalized information to your customers at the moment it’s most useful, that 
information is turned into intelligence, that’s the power of intelligent e-business.Today, MicroStrategy 
software is creating a new generation of one-to-one e-business delivered via the web, wireless and 
voice. Contact MicroStrategy today, and put the power of intelligence into your e-business. 


www.microstrategy.com 


MkraSfrafegy 


The Power of Intelligent E 


MicroStrategy and Strategy.com are trademarks of MicroStrategy, Inc. • NASDAQ: MSTR • 800-745-6099 
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Service91 I .COM is the Web’s 

most comprehensive computer 
support Web site, bringing 
together guaranteed, next-day, 
on-site service; over 6,000 
“how-to” tutorials; a multi-ven¬ 
dor/mufti-product knowledge base; 
one-on-one live help with certi¬ 
fied technicians, or if any 
on-site service call is required, 
service91 I .com can send out a 
knowledgeable friendly techni¬ 
cian for a house call. 


At Service91 I .com our mission is 
simple, to provide help for com¬ 
puters and people who use them 
both as a stand-alone Web site 
and as an Application Service 
Provider for ecommerce businesses. 


www.service9/ l.com 


“YOU CAN’T 
BUILD A 
SUCCESSFUL 
ECOMMERCE SITE 
WITHOUT FIRST 
BUILDING A 
STRONG BRAND,” 
says Fran Powell, 
@tmosphere 
Interactive. 


“Successfully driving traffic to a site means developing a communications 
strategy that fully integrates online and offline promotional efforts,” says 
@tmosphere’s Powell. “It also means crafting messages that target consumers 
on two levels: the strategic and the tactical. We believe that you can’t build a 
successful ecommerce site without first building a strong brand.” 

Before reviewing media opportunities or brainstorming the creative, it’s essen¬ 
tial to define the target audience and understand its behavior Intelligence can 
be gathered informally through conversation, observation, chat rooms, and bul¬ 
letin boards, or more formally through integrating sophisticated measurement 
tools into the Web site itself. 

Online marketing and promotional strategies include keyword buys on search 
engines and directories, banners ads, content and contest sponsorships, and 
strategic alliances and partnerships with complementary sites.Traditional media 
such as billboards, newspapers and magazines, direct mail, and radio and televi¬ 
sion - even the sides of buses - are equally important to brand-building and 
impressing communities of interest. 

One thing to remember is that the Internet is truly a unique medium: Its vast 
reach means that you don’t always have to spend big bucks to earn a big 
return. Hotmail signed up 12 million subscribers in its first year-and-a-half, yet 
the company spent less than $500,000 on promotional efforts. Employing a 
grassroots strategy Hotmail tagged the promotional message “Get your free 
email at Hotmail” at the end of every outbound email. This tactic not only 
spread the word in an incredibly fast manner but also subtly implied endorse¬ 
ment of the service by every sender. 


Troubleshooting 

The store’s up and running, orders are coming in, and there haven’t been any 
technical glitches so far. Congratulations. But if problems do occur there are 
online and offline options for service and support. For assistance with comput¬ 
ing issues, pay a visit to Service9l l.com.This site offers real-time one-on-one 
chat with certified technicians, streaming how-to tutorials and videos, support 
information on 18,000 products, free technical support via email, a multiven- 
dor/multiproduct knowledge library and access to user bulletin boards and 
newsgroups. And if the problem can’t be solved online, Service91 I .com can 
dispatch a licensed service technician to your home or office within 24 hours. 
“Whether people want to learn more about their computers or get help fixing 
them, Service91 I .com is uniquely positioned to give online computer users the 
most comprehensive and fulfilling service experience possible,” says Lawrence 
Schwartz, chief executive officer of Service91 I .com. 
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technician. Service911.com is ready to serve. We have a team of friendly tech support professionals for on-site ser¬ 
vice. Or you can go on-line to "chat with a tech," search our product support library and easy to follow technical 
tutorials, or even watch "how to videos." Contact the pros at Service91 l.com. It would be a crime not to. 


HELP FOR COMPUTERS 
AND PEOPLE WHO USE THEM M 

www.service911 .com 

1 -888-FIXX-M Y-PC 
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Different Goals, Different Solutions 

Business-to-business (B2B) and 
business-to-consumer (B2C) 
companies differ considerably in 
their expectations of benefits 
from ebusiness, according to a 
PricewaterhouseCoopers survey 
conducted in Europe. Fifty-four 
percent of the B2B companies 
said they expected ebusiness 
practices to lower costs. But B2C 
respondents, only 34 percent of 
whom expected cost savings, said 
they’re looking to ebusiness to 
help them leverage brand and 
existing products and content. 


Because we’ve worked exten¬ 
sively with clients in both 
segments, PricewaterhouseCoopers 
understands the differences 
between B2B and B2C. And we 
can help both achieve greater 
value through innovative and 
scalable solutions, including 
sophisticated Web site design 
and traffic management, integrat¬ 
ed supply chain solutions and 
fulfillment processes, and infra¬ 
structure solutions adapted 
to the client’s size, industry, and 
specific needs. 


For a copy of our survey, or for more information 
on our ebusiness solutions, send an email to 
e-showcase@us.pwcglobal.com, or visit us at 
vwvw.pwcglobal.com/e-showcase. 


PrICB/VATeRHOUsE(COPERS 0 


www.pwcglobal.com/e-showcase 


INDUSTRY BUZZ: 

Insider Strategies for Delivering Value 

While newcomers to ecommerce are concerned with getting up and running, 
ebusiness veterans are focused on upgrading their offerings and staying ahead 
of the competition. 

Commenting on the incredibly fast pace of the ebusiness industry, Christopher 
Lochhead, chief marketing officer for consulting firm Scient Corporation, says it’s 

a “here today, gone later today” paradigm. 

A number of trends and innovations are influencing how companies do busi¬ 
ness online with consumers as well as with other businesses. From online 
wallets to ebills, there are more ways to use the Internet to deliver value and 
convenience to customers. Read Ziegler chief marketing officer for Derivion, a 
provider of electronic bill-paying solutions, adds that “on the Internet, every¬ 
body’s customer is up for grabs.” In this environment, customer loyalty is the 
ultimate competitive advantage. 


Growing the Online Audience: 

Simplify the Customer Experience 

“The key to retailing online,” according to James Roche, chief executive officer 
of Internet consulting firm Fort Point Partners,“is to remove obstacles to buying.” 

Individual Web sites are incorporating tools that can swiftly zero in on infor¬ 
mation and overcome one of online shoppers’ most frequent frustrations - the 
inability to move quickly and intuitively toward a desired item. For example, 
Inxight Software’s Site Lens provides users with a visually rich representation of 
the entire structure of a site - hundreds or even thousands of links and pages 
- in a unique, 3-D-like view. A simple mouse drag smoothly changes the point 
of view, bringing the information of interest into the central area of focus while 
the rest of the content recedes into the distance. Site Lenses eliminate the need 
to guess what’s beyond each link, letting visitors see what lies deeply within a site. 


IN THIS 
ENVIRONMENT, 
CUSTOMER 
LOYALTY IS 
THE ULTIMATE 
COMPETITIVE 
ADVANTAGE. 


Simplifying information retrieval is also the objective of Ask Jeeves Inc., the 
intuitive question-answering service. Dell, Microsoft, and Oxygen Media are 
among the companies that have licensed the Ask Jeeves technology and natu¬ 
ral-language interface to enhance their customers’ ability to pinpoint the 
information they want. Ask Jeeves employs two approaches in its quest for 
information: The technology checks a customer’s query against an extensive 
database of FAQs and scours the Web via several search engines. 
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Competing in the Internet Age: 

The Challenges for Incumbents 
Thnm k an old Chinese adage - 
thought by some to be a curse - 
“May you live in interesting 
times.” A sense of menace dwells 
in the word "interesting.” 


Today, as ebusiness becomes the 
order of the day we certainly live 
in interesting times. For compa¬ 
nies that built their businesses in 
a pre-Web world, the applica¬ 
tions and processes enabled by 
ebusiness can unlock opportuni¬ 
ties. But the shift also presents 
risks. We believe current market 
leaders need to focus on five 
key elements: 


The customers experience 
with your ebusiness 
The right ebusiness model for 
your marketplace 
Recognition by capital markets 
The power of brand 
The people challenge 


For a copy of the PricewaterhouseCoopers pub¬ 
lication "Competing in the Internet Age: 
Challenges for Incumbents,” or for more informa¬ 
tion on our ebusiness solutions, send an email to 
e-showcase@us.pwcglobal.com, or visit us at 
www.pweglobal. com/e-showcase. 


PRICEWATeRHOUsEQoPERS H 


www.pwcglobal.com/e-showcase 


Another time-saving service for consumers is the online wallet, which allows 
buyers to store credit card and shipping information online in a secure location. 
Each time the buyer makes an online purchase, he or she can bypass the time- 
consuming order form by uploading all the relevant information directly from 
the wallet account, making the payment and checkout process faster and 
more convenient. The service also allows buyers to track their online purchas¬ 
es and take advantage of special merchant promotions. Visa and Citibank are 
among the major financial institutions that have rolled out online wallet programs. 

The runaway success of Internet-based financial services - from online banking 
and credit applications to electronic stock trading - demonstrates that 
consumers are embracing opportunities to simplify their lives. Esurance, 
a national Internet-based insurance provider: is banking on this trend.The com¬ 
pany currently sells auto insurance online and will soon branch into personal 
property and casualty insurance. Capitalizing on the research and transactional 
capabilities of the Web, Esurance allows consumers to compare prices, person¬ 
alize coverage levels, purchase and manage their policies, and submit claims. 
They may also reap substantial cost savings. “People want information at their 
fingertips, and the ability to control and customize their coverage,” says Carolyn 
Olsen, director of brand management for Esurance. 

In the past, concerns about the security of credit card transactions kept some 
consumers from shopping online.While that fear has been tamed by good pub¬ 
licity and positive shopping experiences, taking its place is a new complaint: 
consumer privacy. Although companies have legitimate reasons for collecting 
personal data, shoppers need to be reassured that the information will only be 
used in appropriate ways. Many companies are prominently posting their secu¬ 
rity and privacy policies to alleviate consumers’ concerns. 


What You See Is What You Get 

There are a number of other initiatives underway designed to enhance con¬ 
sumer confidence when shopping online. A recurrent complaint of online 
shoppers is that onscreen colors don’t match real-life ones. E-Color’s True 
Internet Color technology is designed to calibrate colors to individual monitors 
so that what customers see on the Web is what arrives on their doorsteps. 
Users who complete an easy, four-step color profile can receive color-safe 
images from all True Internet Color-enabled Web sites. Etailers such as 
Bloomingdales.com and JCrew.com have licensed the technology. 

Another tool designed to clarify what shoppers see online is 3-D object tech¬ 
nology. The interactive shopping instrument allows users to manipulate, scale, 







what’s next in building your ebusiness 


UINTUS 


Managing 
customer % 
interactions 
across the 
Internet, 
email and 
telephone. 


Create Loyalty in the eGeneration 

Quintus eContact is a compre¬ 
hensive ecustomer relationship 
management solution that lets 
you deliver consistent customer 
service across multiple communi¬ 
cation channels, including email, 
voice and Web interaction over 
the Internet, and the telephone. 


Now members of the egenera- 
tion can receive the service 
they’ve come to expect, in the 
time frame they’ve come to 
demand, in any way they choose 
to make contact. 


More than 400 companies, 
including Mercata.com, United 
Airlines, Ashford.com, and Procter 
& Gamble already use Quintus. 
Learn how we can help your 
business build a loyal egeneration. 
Talk to us at www.quintus.com, 
I (877) eContact, or sales@ 
quintus.com. 
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and examine products, and even create lifelike human models that can “try on” 
clothing. MetaCreations Corp., a maker of 3-D streaming technology, is initially 
focusing on electronics, clothes, housewares, and sporting goods - items that 
readily lend themselves to 3-D visualization. 


In most cases, the sales cycle ends with the delivery of the product. But cus¬ 
tomers who need to return merchandise have often found the process 
frustrating and inefficient. Now, thanks to the US Postal Service, there’s a more 
convenient way to process returns. The new service, called Returns@ease, 
works like this: when a customer wants to return something, he or she notifies 
the retailer; who then sends the customer a pre-addressed label and postage 
via the Web.The customer prints out the label, puts it on the package, and gives 
it to the mail carrier or takes it to the nearest collection box or post office. 
“Returns are a reality of eshopping, and this ease-of-use solution breaks down 
the final barrier to ecommerce,” says Kim Parks, manager of marketing and 
strategy for expedited/package services for the US Postal Service. 


Business-to-Business Is Booming: 

Optimize Your Performance 

The growth of the business-to-business sector has been staggering - 
Researcher Net Market Makers recently identified 440 business-to-business 
Internet sites, a 1,100 percent increase since spring 1998. According to 
Forrester Research, activity will continue to accelerate, reaching $1.3 trillion 
by 2003. 


One reason for the expected surge in business-to-business commerce is the 
widespread adoption of extensible markup language (XML), a standard pro¬ 
gramming language like HTML. However^ XML deals with digital business 
applications - such as databases - and allows companies within and across 
industries to communicate electronically. 


COMPANIES ARE 
INCREASINGLY 
TURNING TO A 
WIDE SPECTRUM 
OF OUTSIDE 
VENDORS TO HELP 
DESIGN AND 
DELIVERTHEiR 
ECOMMERCE 
STRATEGIES. 


www.quintus.com 


Quintus 


As a result of the business-to-business boom, companies are increasingly turn¬ 
ing to a wide spectrum of outside vendors to help design and deliver their 
ecommerce strategies. Application service providers, or ASPs, are among the 
most popular solutions. According to Dave McClure, founder of 500 Hats, an 
ebusiness strategy consulting firm, “The basic premise of ASPs is that they’re a 
way of outsourcing the IT department - using one or more vendors to pro¬ 
vide hosting, application, and software services that would otherwise be 
maintained on site.” McClure describes three main types of ASPs: Internet serv¬ 
ice providers, software vendors, and consulting/integration firms. While some 
claim to provide an end-to-end solution, McClure says, “usually you get two out 


next page ^ 









“I want it on-line 


I want it now.** 


Say hello to the e-generation. They’re not geeks. 

They’re real people who buy, sell, get information and want 
service on-line and on demand. Two hundred million strong, 
they’re barreling toward e-commerce with nearly a trillion 
dollars in their pockets. And they won’t wait. 

Companies that respond promptly to the e-generation 
get their loyalty. Those who don’t are losers. 

Quintus eContact is a comprehensive e-customer 
relationship management solution that allows 
business to deliver consistent customer service 


across multiple communication channels, including email, 
voice and web interaction over the Internet, and the telephone. 
So, now the e-generation can receive the service they’ve come 
to expect, in the time frame they’ve come to demand, in any 
way they choose to make contact. 

More than 400 companies including Mercata.com, United 
Airlines, Ashford.com and Procter and Gamble already use 
Quintus. Learn how we can help your business provide 

personalized sales and service to the e-generation. 
Talk to us at www.quintus.com, 1-877-eContact, 
or sales@quintus.com. 



Qui NTUS 

Turn the e-generation into loyal customers. 
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‘bvePerson 


Give your site a pulser 


More and more ebusinesses are 

realizing that in order to turn 
browsers into buyers, they need 
to offer more than just a great 
productThey need to offer supe¬ 
rior sales and customer service. 
According to Robert LoCascio, 
CEO and founder of LivePerson, 
“retaining customers is the next 
issue for ebusinesses to tackle if 
they want to succeed.” 

LivePerson is designed to help 
ebusinesses succeed by enabling 
service representatives to pro¬ 
vide real-time assistance to their 
customers. Using LivePerson, 
ebusinesses can maximize sales 
opportunities by answering their 
customers’ questions and making 
additional product suggestions 
when they need it most. That’s 
the impact of a live person. 


ECOMMERCE INNOVATORS 

The most successful ecommerce sites are the 
ones that build strong brands, are easy to use, sell 
great products, and have excellent customer serv¬ 
ice. Any feature that makes it easier for customers 
to get what they want - and motivates them to 
come back - is a winner Some examples: 

► For direct PC sales, Dell.com is 
still the one to emulate. The 
site is easy to navigate and 
allows users to customize and 
save PC configurations, allow- 


of three.”There are also vertical ASPs that provide very specific types of serv¬ 
ices within the spectrum of enterprise needs. 

Derivion, a provider of electronic bill payment and presentment (EBPP) servic¬ 
es, is an example of a vertical ASRWhile certain large telecom companies and 
financial institutions have their own proprietary electronic bill payment systems, 
they represent only one percent of recurring billers in the United States, 
according to Derivion’s Read Ziegler The company’s Web-based solution is 
designed for small- and medium-sized billers that make up the other 99 per¬ 
cent of the US market “EBPP offers huge cost savings - 30 cents per bill versus 
$ 1.50 for paper,” says Ziegler As an ASR Derivion provides service on demand 
over the Internet. “You don’t have to worry about upgrades, staffing, or obso¬ 
lescence. And the service is transaction-based, so there’s no big upfront cost,” 
he explains. 

Customer relationship management (CRM) is another area where companies 
are turning to ASPs for expertise. Email is becoming the dominant medium for 
customer interaction, and “managing and responding to the increasing volume 
of incoming emails is a challenge many companies face,” says Joseph Ansanelli, 
vice president of marketing for email management firm Kana Communications. 
Ansanelli notes Xoom.com receives 350,000 messages per week. 

Outgoing emails - for the purpose of marketing - also need to be managed 
and tracked. As a marketing tool, email is highly targeted and cost-effective. 
Ansanelli cites Williams-Sonoma, which typically gets a two percent response 
rate from its regular catalog mailings, but has received a 7-1 I percent response 
from email promotions. 

Taking CRM even further is Quintus Corporation, a provider of software solu¬ 
tions that enable customers to get service via email, chat, telephone, and fax. 
Quintus has helped companies ranging from REI to United Airlines to 
Ticketmaster manage customer interaction through several channels. A key 
advantage of “eCRM” according to Quintus chief executive officer Alan 
Anderson, is the ability to reinforce a company’s brand through the effective 
delivery of customer service. When a customer emails a question through REI’s 
Web site, for example, the email is instantly routed to the staff person most 
qualified to respond.The customer receives a timely response from someone 
who is not only an expert but also passionate about the product and the company. 


ing for a pain-free purchasing 
experience. Dell.com sells $30 
million of PCs and merchan¬ 
dise every day. 

► Tracking what its customers 
buy and sell on its site helps 
Spun.com, a purveyor of used 
CDs, define what shoppers 
want, and equally important, 
what they don’t want.The site’s 
founders look for patterns in 
behavior; and use this customer 
preference data to frame one- 
to-one marketing strategies, 
and personalize customer 
communication. 

► Sony Electronics Inc. added 
another dimension to the 
online shopping experience 
with the creation of its High 
Touch 3D Gallery. Innovative 
imaging technology, provided 
by MetaCreations Corporation, 
allows shoppers to virtually 
“touch” many of Sony’s high 
tech products. Using a mouse, 
consumers can pick up a prod¬ 
uct, turn it around or upside 
down, and zoom in to get a 
closer look at features and 
other fine details. 

► Ofoto Inc. is driving up traffic 
to its site by breaking down the 
barriers between digital cam¬ 
era owners and traditional 
photographers. The Internet 
photo company offers the 
convenience of online process¬ 
ing, photo storage, and other 
services to millions of digital 
and film enthusiasts. 

► Site traffic took off when 
Ticketmaster Online CitySearch 
Inc. (TMCS) launched an elec¬ 
tronic store featuring music, 
apparel, and memorabilia relat¬ 
ed to entertainment events.To 
keep pace with the increased 
demand, TMCS added a sec¬ 
ond data center to improve 
processing power, as well as 
switching software and distrib¬ 
uted caching to ensure that the 
customer receives data from 
the closest, most optimal server 


More and more companies are turning to Web-based chat to deliver customer 
service. One of the leading providers in this segment is LivePerson.com, an ASP 
that offers a complete outsourced solution. To get started, companies simply 
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With LivePerson, ndb.com can give them to her. 

Online investors are looking for more than a place to put their money, they're looking for 
a place to put their trust. That's why National Discount Brokers uses LivePerson. With 
LivePerson's live sales and customer service technology, ndb.com operators are there 
when their customers need them most. Answering their questions in real-time and making 
them feel at ease in no time. That's the impact of a live person. Turn your financial site into 
a financial service. Call 1.877.228.7984 or visit us at wwwJiveperson.com/ndb. 
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what's next in building your ebusiness 


Insurance. Only Better . 1 


Buying a car? Moving? Switching 

jobs? Getting married? If your life 
is changing, or if you just 
want to save money on your 
auto insurance policy, go to 
esurance.com. 


Esurance is the newest way to 
customize your coverage, buy 
online and even get proof of 
insurance in just minutes. 
From quoting to claims servicing, 
state-of-the-art technology allows 
Esurance to simplify the entire 
insurance process and pass the 
savings directly to you. 


Personalized auto insurance 
has never been faster or 
easier. So, get a free quote at 
esurance.com today. 


ECOMMERCE 

INNOVATORS 

CONTINUED 

► In 1999, LandsEnd.com intro¬ 
duced two new, customer¬ 
pleasing features: a Call Back 
button to request a call from a 
live customer service repre¬ 
sentative, and a Shop with a 
Friend feature that allows two 
people anywhere to “meet” in 
the virtual store, swap opinions 
using text-based chat, and put 
their purchases in one basket. 

► Scores of shoppers bookmark 
Amazon.com’s site because of 
the etailer’s devotion to 
customer convenience. The 
company’s 1-Click service, for 
example, securely stores con¬ 
sumers’ shipping and billing 
information so that the data 
doesn’t have to be reentered 
every time a purchase is made. 

► Music site Riffage.com offers an 
array of personalization tools, 
including a recommendation 
system built into the cus¬ 
tomized homepage of each 
user Designed to make down¬ 
loading and listening to music 
on Riffage frustration-free, the 
system provides personalized 
music suggestions based on a 
customer’s prior selections and 
other patterns of behavior 


www.esurance.com 


subscribe to the service and add a LivePerson icon to their customer-service 
page. “Customer service is the next issue for ebusinesses to tackle if they want 
to succeed,” says Robert LoCascio, CEO and founder of LivePerson. 
“LivePerson lowers the barrier for entry, and makes instant and user-friendly 
real-time sales and customer service support a possibility for online businesses 
of all sizes.” 

In addition to relying on ASPs to deliver basic services, Web-centric companies 
are searching for ways to enhance the overall performance of their sites. For 
example, Akamai’s advanced technology dramatically increases Web site speed, 
reliability and scalability, enabling optimal delivery of rich Web content, stream¬ 
ing media, and applications through its global network of more than 2,000 
media servers in over 40 countries. And Akamai is pioneering breakthroughs in 
the delivery of streaming media. Recent examples include teaming with Apple 
Computer to execute FOXSports.com’s Super Week Webcasts priorto Super 
Bowl XXXIV, and delivering Nike’s innovative, interactive advertising campaign 
for the Air Cross Trainer II.The Nike campaign directs viewers to a Web site 
where they view streaming video of several possible endings, and vote for 
their favorite. 

Another way to optimize performance is through the careful analysis of cus¬ 
tomer data. By closely examining interactions with customers, companies can 
improve their operations, analyze marketing effectiveness, build personalized 
relationships, and create and deliver targeted marketing campaigns to cus¬ 
tomers. MicroStrategy Inc.’s software allows ebusinesses to analyze and gain 
strategic insight from customer-centric databases. Says Michael J. Saylor presi¬ 
dent and chief executive officer of MicroStrategy Inc., “Our software is 
empowering a new generation of one-to-one ebusiness that allows customers 
to receive the exact information they want, when they want it, via the Web, 
wireless, or voice channels.” 


Internet Business Models: 

Customers, Eyeballs, Unique Users, and Pageviews 

Everyone can point to successful, popular and established ecommerce sites. But 
how many people can name more than a couple of “pure-play” ecommerce 
sites (businesses without a bricks-and-mortar component) that are actually 
turning a profit? The economics of ebusiness are completely different than the 
norm for traditional businesses, so it’s worth taking a look at some of the busi¬ 
ness models to see how the numbers add up. 
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To find your way through 
the maze of auto insurance, 
just follow this highly detailed, 
step-by-step guide. 


STEP 1. esurance.com 


Introducing Esurance, the new auto insurance you can customize online. 

Buy online. And even print out from your own computer. Esurance is the first 
national Internet insurance provider that sells directly to consumers. To see 
how easy, flexible and fast auto coverage can be, go to esurance.com. 


n esurance 

Insurance. Only Better.™ 


Not yet available in all states, 





what’s next in building your ebusiness 


Derivion is the first ebilling appli¬ 
cation service provider to 
leverage the power of the 
Internet to automate the bill 
delivery and payment process for 
companies driven by recurring 
billing, such as telecommunica¬ 
tions, utilities, and financial service 
companies. Derivion’s inetBiller 
solution provides a complete 
ebilling implementation, including 
electronic bill design, email notifi¬ 
cation, bill presentment, payment 
processing (ACH and Credit 
Card), customer enrollment, and 
customer care. Plus, implementa¬ 
tion is done without disruption 
to your current operations 
and at a fraction of the cost of 
other solutions. 


What are you waiting for? The 
time has come to implement 
an ebilling solution. Visit us at 
www.derivion.com. 


www.Derivion.com 


Editorial services provided by wire-to-wire, a marketing 
communications firm based in the San Francisco Bay Area. 
Editor: Renay Weissberger Fanelli (renay@wire-to-wire.com) 
Writer: Grace Loh (graceloh@pacbell.net) 

Reprints are available by contacting megan@wired.com 


“IT’S NOT ABOUT 

HAVING THE 
COOLEST PRODUCTS 
ORTONS OF 
VENTURE CAPITAL. 

THE ONLY THING 
THAT IS GOING TO 
HELP YOU WIN 
ONLINE ISA BETTER 
UNDERSTANDING OF 
HOWTO PLEASE 
THE CUSTOMER,” 
says Fort Point’s CEO 
James Roche, 


No one knows the perfect model yet, but the most common revenue genera¬ 
tor is the sale of advertising space, which supports the major portals such as 
Yahoo!, MSN/Hotmail, and iVillage. Also popular is the membership/subscrip¬ 
tion model, where users are charged a monthly fee for access to services, 
community features, and shopping opportunities. AOL and CompuServe are 
some examples.Then there are auction sites, where commissions contribute to 
the bottom line. One of the most innovative examples is MainStreetlPO.com, 
which allows individual investors to bid for the opportunity to buy shares of ini¬ 
tial public offerings, a privilege typically reserved for a small circle of major 
investors and institutions. 


According to Andy Zimmerman, ebusiness practice partner for consulting firm 
PricewaterhouseCoopers, what it takes for an ecommerce site to become 
profitable is critical mass - a large enough audience to either justify premium 
advertising and sponsorship fees, make money on the membership model, or 
drive high shopping volumes. Bill Battino, also an ecommerce practice partner 
at PricewaterhouseCoopers, believes it takes a minimum of 200,000 to 500,000 
sets of eyeballs for a consumer ecommerce site to be viable, and it takes far 
more to compete with supersites such as AOL-Time Warner which will have 
more than 100 million paying subscribers. 


That the vast majority of ecommerce sites are not profitable, and won’t be any¬ 
time soon, hasn’t stopped venture capitalists from pouring money into new and 
expanding ventures. Scient’s Lochhead claims that ebusinesses operate on a dif¬ 
ferent bottom line; profitability simply isn’t in the picture for the first few years. 
What’s important at the outset are “customers, eyeballs, unique users, and 
pageviews,” he says.While observers might be astounded by the high valuations 
placed on companies like Hotmail or Blue Mountain Arts - which had no rev¬ 
enues but huge audiences when they were sold - Lochhead explains that the 
high cost of customer acquisition makes these deals a relative bargain. 
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If you don't have time to think about Internet billing now, 

you'll have plenty of time later. 



Derivion has proven Internet 


billing solutions that can be 


working for you in as little as 30 


days. E-billing keeps customers 


coming back. Improves customer 


communication and support 


Creates new sales opportunities 


And strengthens loyalty. There's f r % 


nothing left to think about 


So make your move now to 


www.derivion.com - before 


your competitors do 


©2000 Derivion Corporation. 1.877.937.3277. 















so you finally spring for it. The big kahuna. The mother of all gas grills. 

You get it home. You put it together. And.. .no flame. 

The manual says jiggle the gas line. You jiggle. Nothing. 

You call customer service. They put you on hold. 

So you wait. And wait. And listen to polka. 

And not just any polka. Synthesized polka. Help. 

You just have a quick question. 

It’s getting dark. The kids are starving. 

Now they want tacos.“Can we go get tacos?!” 

WHAT THE HECK, YOU THINK. YOU’LL BE OUT ANYWAY. 

RETURNING 

the 

STUPID GRILL. 










(0) customer service > e-business self-service Web sites give your customers instant 

access to the information they need. Get started with IBM’s Web 
Self-Service Solutions. Financing as low as $1,020 a month* 



call 

1.80Q.ibm.7080 [xCS22] 
or find a 
Web-enabled 
solution 
to fit your 
needs now at 
www.ibm.com/e-business/service 



*SuccessLease is offered and administered in the U.S. and Canada by third-party providers of business financing approved by IBM Global Financing; amount of monthly lease payments based on 36-month term, full payout lease 
to qualified business customers installing in the U.S. A documentation fee and first month’s payment due at lease signing. All taxes are additional. Other terms and financing structures are available. Offer may be withdrawn or 
changed without notice. Options must be leased with system unit. IBM and the e-business logo are trademarks of International Business Machines Corporation in the United States and/or other countries. ©2000 IBM Corp. 
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SO you get this urgent call. Its your client." Did my Boise shipment go out?” 

You’re a thousand miles from anywhere. You don’t know. 

“I’ll get back to you.” You call Patricia, the sales manager. She’s not in. 

So you e-mail her. Then you think, maybe the factory supervisor. 

You call his assistant. He’s in a meeting. Can he call you back? 

Your phone rings. Its the client again" Did the parts ship, yes or no?” 
Another call is coming in. You click over. It’s Patricia. 

She got pur e-mail. But she’s in her car. 

SHE DOESN’T KNOW ANYTHING. 

YOU CLICK BACK OVER 


hello? 

NO CLIENT. 




customer service > e-business sales force automation. Give your people instant 

access to information - anywhere, anytime. How? IBM hardware 
with software from one of our expert partners, like Siebel Systems. 



call 

1J00.ibm.7080 [xCS22] 
or find a 
Web-enabled 
solution 
to fit your 
needs now at 
www.ibm.com/e-business/service 



SMDWICHfS 


IBM and the e-business logo are trademarks of International Business Machines Corporation in the 
United States and/or other countries. ©2000 IBM Corp. Siebel Systems, Inc. All rights reserved. 






























PART OF THE WORL 

WE LIKE OUR LOVERS 

TO TAKE THEIR TIME 


NOT OUR WEBSITES. 

SO YOU WANT TO TAKE YOUR E-BUSINESS GLOBAL. BETTER MAKE SURE YOU CAN DELIVER ALL 
YOUR CONTENT QUICKLY ADERO'S GLOBAL NETWORK OF ADVANCED SERVERS AND SERVICES 
BRINGS LIGHTNING-QUICK WEB CONTENT TO 99 % OF THE PLANET. THAT'S POTENT STUFF, DADDY. 


adero> 

The world wants your business. 


















COMPUTERS, 


REAL CHEAP! 



I Andy Rifkin is the guy who put the electronics in Barbie's 
■ boobs, an accomplishment that better qualifies him to 


build a paper computer than you might suppose. A former 
VP of design at Mattel Media, Rifkin has plenty of experience 
in mass production of cheap, durable, and tiny electronics, 
an oeuvre that includes the clever circuitry of Talk With Me 
Barbie."You knew they weren't real," he deadpans. 

Two weeks before Christmas, and Rifkin is at the non¬ 
descript headquarters of an Oldsmar, Florida-based software 
company called Gorilla Systems, looking at a prototype of 


A computer that costs a dollar or two and can be dropped 
into an envelope, used once and thrown away, or jacked in 
to a phone line to transmit and receive data - people would 
line up to buy it. A paper-intensive organization looking to 
cut labor costs and reduce human error - say, the IRS - could 
go through a hundred million of the things every year.Take¬ 
out menus from restaurant chains, catalog pages that link 
directly to the retailer, warranty cards, subscription notices - 
all are possibilities. Big companies looking to replace the PC 
with low-cost devices, marketers who want the equivalent 
_, of a Web page from which customers couldn't 


THEY’D COST A DOLLAR AND 
DE MADE OF PAPER. HERE’S JIM 
WILLARD’S DIG IDEA FOR A 
TURN-IT-ON, TEAR-IT-DP WORLD. 



the paper computer. Also present is Gorilla president Jona¬ 
than Browne, who once collaborated with Rifkin on a talking 
Winnie the Pooh, and Jim Willard, inventor of the paper com¬ 
puter. The toymakers were introduced to Willard by a mutual 
| friend. Now they're part of an unlikely team assembled to 
| make the paper computer a reality. 

"It's incredible, isn't it?" says Willard."Blows you away." 

Well, sort of.The model is only an approximation, but 
the idea - a computer contained in a thick piece of paper - 
is pretty amazing. A paper computer. It sounds far-fetched 
until you think about it - and then you wish you'd thought 
of it first.This is no perpetual-motion machine.The technol¬ 
ogy is conceivable to anyone who's used a credit card-sized 
calculator or gotten one of those annoying Christmas-carol 
greeting cards: tiny electronic circuitry and a low-cost 
processor sandwiched between sheets of paper with func¬ 
tion keys printed on the top sheet. 

Willard considers the potential applications to be limitless: 


EDWARD 

CONE 


PHOTOGRAPHS BY 
KATHARINA BOSSE 


click away - all are decent enough target markets 
for starters. 

The model on Browne's desk is wired into his 
computer for sound, a job that will be handled in 
production units by a low-cost audio chip capable 
of delivering telephone-quality playback, but the 
computer is otherwise self-contained - albeit in 
a quarter-inch-thick tray - and semifunctional. 
It's designed as a reader-response card for a mag¬ 
azine - this magazine, actually, as Willard has 

- 1 deeded y\/\ re( j ma y be his big marketing break. 

The idea is for the reader to push a button to hear an ad or 
listen to product info from a sponsor, or to key in a catalog 
request or even make an electronic purchase. 

Willard discussed bundling a sample device into these 
pages, but ultimately, he said, his team couldn't meet the 
deadline.The best they could do, according to Rifkin, using 
off-the-shelf components, conductive ink, and some Chinese 
factories he's worked with before, is 100,000 of the real deal 
in six months. (We're waiting.) Cost is also a concern."Allow- 
ing for chips that are about as powerful as the ones in an 
old Apple lie and an audio chip but no display, we could do 
that for under $5 a piece," Rifkin says."Eventually, we'd get 
the price down much lower." 

Until a low-power display screen is feasible, Rifkin sees 
uses for the audio-enabled version that include rule check¬ 
ing and prompting for complex forms, including tax forms. 
"Doing a decision tree on information like that would be 
easy, and it would make doing the form much simpler," 
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he says. Retailers could distribute mail-in models with small ! 
radio-frequency tags to communicate with host systems - 
you wouldn't even have to open the envelope - or paper 
computers that connect to a phone for interactive commerce, j 

Browne's job is to create a simple operating system to 
handle a limited repertoire of commands and allow the j 
device to exchange information with other computers.To 
keep costs down - "every 50 cents counts," he says - and j 
to obviate the need for an ISP, the paper computer will not 
support TCP/IP. Rather than reaching out over the Web, the \ 
device will contact a dedicated server by dialing it (ostensi¬ 
bly via a toll-free number) directly.The price and security !_ 
gains from this dial-up plan, the designers believe, are worth 
the trade-off on an inability to browse and surf the Web. ! 

Rifkin and Browne are both working for equity in Willard's 
Paper Computer Corporation, and they both believe there ! 
will be a payday. Browne, a large, unprepossessing fellow 
who in the 1980s ran a Tampa nightspot called the London ! 
Victory Club, has a payroll of 40 employees and a new wine- 
red Porsche to play with - so he isn't looking for ways to f 
waste his time. What he knows about the paper computer has 
made him seriously interested in the project."There are so 
many applications for a computer this inexpensive," he says. ] 


n Jim Willard was watering his front yard when he first 
■ had the idea for the paper computer.This was five 
years ago, back when he still had a front yard. It was the place 
I; Willard went when he needed to think things over - "staring 
f! at the grass," he called it. Maybe if he had that yard today he 
I could walk out there and figure out what the hell to do next. 

"Any sane person would have quit a long time ago,"says 
I; Willard, lighting a Camel and glancing across the table at 
his wife, Sharen, who doesn't argue the point. We're having 
I; lunch on a winter afternoon at a restaurant called the Cuck¬ 
oo's Nest, in Olney, Maryland, just inside the perimeter of DC 
I; sprawl and a few miles from the one-bedroom condo the 
I Willards moved into when they could no longer keep 
I; up their house payments."This is a treat for us,"says Sharen 
shyly."We used to come here a lot." 

I These days they eat in.They could soon lose the condo, too, 
! if Jim doesn't get a job. He's been working full-time on this 
11 project for years - not drawing a paycheck - and Sharen's 
salary as a bank functionary only goes so far.They've long 
I since spent their savings, maxed out their credit cards, and 
cracked open their IRAs, burning through more than a million 
11 dollars, all told. Jim's daughters, Christine and Cathy, live in 
Las Vegas with his first wife, Cheri; he hasn't seen them in 
I three years. Sharen's family thinks he's a bum."These have 
been unfun times for the Willards," he says. 

I But even now, having sacrificed so much to the vision that 
was supposed to have long since made them rich, Jim and 


Contributing editor Edward Cone (efcone@mindspring.com) 
wrote about Clay Struve in Wired 7. 12. 


Sharen Willard believe in the paper computer. Isn't it what 
this endless boomtime is all about - big ideas, new techno¬ 
logies that change everything? Surely the paper computer 
is such an idea."I have never felt that I could walk away, 
because this has too much potential," says Jim, a stocky 
47-year-old who could be played in a TV movie by Dennis 
Franz."l have great faith in Jim," says Sharen quietly."He's 
always said that the first million is mine." 

Willard has worked hard to make the vision real. He 
applied for a patent, which was awarded in 1998. He sold 
his small defense-contracting company, honed his business 

“I HAVE GREAT FAITH IN JIM,” HIS 
WIFE SAYS QUIETLY. “HE’S ALWAYS 
SAID THE FIRST MILLION IS MINE.” 



plan, and commenced toward the great river of venture capi¬ 
tal that has nourished so many entrepreneurs - only to have 
it recede like a mirage every time.'The deals that looked like 
they would happen have fallen on their asses," he says. 

There have been no development deals with manufactur¬ 
ers, no pilot programs with government agencies - just an 
endless stream of feedback resembling this tactfully worded 
refusal from Larry Wolfe, a senior VP at lntuit:"As impressive 
as the technological promise is,"Wolfe wrote after a late- 
1998 meeting,"we are going to pass on the opportunity." 

The problem, as Willard sees it, is that the paper computer 
is too revolutionary for most people to fully understand.The 
problem, as just about every other person remotely familiar 
with the situation sees it, is that Willard has spent his time 
and energy talking to the wrong people about the wrong 
things - especially a business plan in which nobody but 
Willard himself believes. Rather than presenting his idea 
to the VC royalty on Sand Hill Road -"I should have went 
a long time ago," he tells me in an email - Willard lunched 
with small-timers at their Virginia country clubs and piddled 
away his days on the phone trying to win over federal bureau¬ 
crats who don't have the authority to purchase paper clips. 

The potential of the technology to render traditional paper 
forms obsolete has impressed many of the knowledgeable 
people who have looked at Willard's brainchild, but then 
they hear what he has in mind."There may well be some 
applications for his invention, but there is no market as he 
understands it," says one IRS official who has heard Willard's 
pitch.This person, it should be noted, has been recommended 
to me by Jim Willard as his hottest prospect.The official 
position of the IRS is that it has no interest in the paper com¬ 
puter and no plans to study it in the future. 

Another of Willard's top references, Stephen Daniels, was 
until January a manager in Oracle's federal-systems business 
in northern Virginia. Oracle, the self-proclaimed leader of the 



Opposite page: 

From his home office 
outside Washington, 
DC, Jim Willard 
shows off a paper 
computer he thinks 
will one day replace 
IRS form 1040EZ. 
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network-computing movement, has spent years searching 
for low-cost alternatives to the PC."Oracle has distanced 
| itself from Jim, in large part over the issue of his business 
plan," says Daniels."The technology has the potential to be 
very useful - but it's going to take somebody with a lot more 
It credibility than he has to get it off the ground." 

What Jim Willard wants is to turn his idea into an empire. 
He understands that his invention is by definition a com¬ 
modity product, something as mundane as the fork or the 
ballpoint pen, and he's after far more than a royalty deal. His 
plan is to get paid as both the middleman and the service 
provider, to control the network through which his ubiqui¬ 
tous paper computers will communicate.'The killer app is 
the vertical market," he says."I want to own the value chain, 
the connectivity, and the marketing. I want to own the ser¬ 
vers." He also has a candidate in mind for CEO of this far- 
flung enterprise: Jim Willard."I ran my own company," he 
adds."I know how to get things done. Anybody who wants 
to replace me better have somebody special in mind." 

What's more, he wants somebody else to pay for it all. 

I "He wants not just control, but funding up front," says the 
IRS manager, adding that Willard is also rather impatient. 

>> "We have to go through a very specific process in order to 
purchase technology, and that's not Jim's style. He's certainly 
■ ! not willing to wait for the procurement life cycle to unfold." 

Sitting in the Cuckoo's Nest, turned out in a white mock 
turtleneck and blue blazer, Willard defends his plan. He had 
the idea; he's done his part."Time can bear out a vision that 
other people question. Look at Steve Jobs," he says, pronounc- 
| ing the surname biblically. 

“TIME CAN BEAR OUT A VISION THAT 
OTHER PEOPLE QUESTION,” WILLARD 
SAYS. “LOOK AT STEUE JOBS.” 



Jobs, of course, has made his various fortunes as a busi¬ 
nessman, not as an inventor; and though he may have nearly 
ruined Apple the first go-around by sticking to a worn-out 
business model, his guru status stems at least in part from 
a remarkable ability to reposition the company and learn 
from its mistakes. Yet Willard looks in the mirror and sees 
vindication through unswerving dedication to his original 
vision. He is convinced he knows what he's doing with his 
grandiose designs. Besides, he says,"I'm in too deep to back 
out now." 


ifiii 



m Jirn Paul Willard grew up in Dallas, where his dad 
■ worked as a night watchman and his mom was a 
homemaker."My father got a raise whenever the minimum 
wage went up,"says Willard.There was never much money 
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| coming in, but Albert and Willie Marie Willard taught Jim and | 
his older brother, Bill, the value of hard work - which gave Jim ! 

J a certain confidence."! believed there was nothing I couldn't J1 
! do," he says."lt never occurred to me that additional educa- 
! tion might provide some beneficial qualifications." jl 

Willard graduated from high school in 1970, hoping for 
! a career in radio or journalism. Instead, possessed of a draft ] 

! number low enough to make service in the Vietnam-era mili- ! 

! tary all but inevitable, he preemptively enlisted in the Navy. j| 
! Assigned to the nuclear sub USS Mariano G. Vallejo , Willard 
! became a missile technician, which turned out to be a great || 
! career move. With the "Valley Joe" in dry dock for more than 
! a year of his hitch, Willard had time to develop an aptitude J 
' for electronics and engineering by earning certificates in a 
! series of courses available to sailors in Virginia Beach, Virginia. 

When his tour of duty was complete, Willard found work 

! in the military-contracting business, starting out with a stint 

1 as a combat-systems engineer at nearby Newport News Ship- 

! building. Over the next several years he followed jobs to Navy 

| towns from San Diego to Newport, Rhode Island, working in 

! software development and project management, logging 

; time with several companies along the way. He met his first I 

! wife, Cheri, while playing pool one night in a bar, just before 

| heading out on a long project for Raytheon in the Shah's 

! Iran.Their daughters were born into the boom created by 
1 1 
| Reagan-era defense budgets. 1 

By 1985, Willard had founded his own systems-develop- 
ment firm, Engineering Sciences Corporation, which worked 
! mostly on Navy contracts. His marriage to Cheri foundered, 

; but in 1991 he married Sharen, a soft-spoken Kentuckian | 
_ j who shared his love of entertaining friends and cooking. 

| Times were good. He was pulling down six figures, living in a [ 

! four-bedroom home in the Maryland suburbs of DC, charter- j 
| ing weekend boat trips on Chesapeake Bay. Sharen quit her | 

! job as an administrative assistant at another defense con- 
J tractor, preferring to spend her time working in her garden. | 

I "They knew how to have a good time, and they did," says 
| friend Miles Allen, a retired Environmental Protection Agency 
” “i worker who now serves as Willard's unpaid PR man. 

J It was during these happy years that the concepts that 
! would eventually lead to the paper computer began to ges- 
! tate in Jim Willard's mind. Some design work he'd done years ! 

before for an optometrist friend in San Diego - a half-realized | 

! concept for an eyeglass-milling machine - had put in his 
' head the idea that he was an inventor, while geopolitical 
! circumstances were trending badly for his contracting busi- 
ness."We saw defense budgets starting to get squeezed, so 
! we were looking for a place to grow," says Willard."Voting 
| was an open market, and very underserved." \\ 

\ Local governments, he saw, relied on clunky, seldom-used 
1 voting machines to tally election results. Why not provide | 

! them with low-cost computers - even disposable models - 
| to do the job faster and cheaper? Through a second company | 

! he started, Votation, Willard tinkered with approaches to 


the voting business, traveling to meet state officials, writing 
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papers, and attending conferences. For a while it looked 
like the voting business might take off, but the sclerotic 
network of elections boards and county supervisors never 
quite warmed to Willard's proposals. And of course there 
was the funding issue. Votation stalled. 

Then, as he watered his well-tended lawn in the summer 
of 1995, Willard thought of the paper computer.The idea that 
would change his life did not spring full-blown from his brow, 
but was instead a distillation of the problems he'd been work¬ 
ing on for years. He was thinking about absentee voters, and 
it struck him that a disposable PC still didn't eliminate the 
need for a paper absentee ballot. But what if the paper bal¬ 
lots themselves were computerized? He kept watering the 
grass."I stayed out there a long, long time," he says. 

As Willard considered the simple technology that would 
go into such a machine, his vision of the potential market 
grew.There was no need to limit the paper computer to vot¬ 
ing, he thought. You could sell it to anyone who was inter¬ 
ested. You could sell millions of them to the same customer, 
year after year. Finally, he turned off the hose and went inside. 

Willard didn't wait for the world to beat a path to his door. 
("I wondered what he did while he was at home, but he stayed 
busy," says Sharen.) Votation morphed into the Paper Com¬ 
puter Corporation, and development and commercialization 
of the paper computer became his vocation. Engineering 
Sciences was sold, netting him maybe $50,000 - enough, 
as he saw it, to tide him over until the first truckload of money 
rolled in. His initial quarry was venture capital, but VCs were 


rare in his circle of midlevel government employees and 
conservative defense-industry managers."One thing I 
learned was, never go to lunch with somebody at his coun¬ 
try club," he says."Those guys are always small-timers." 

When Willard did get a meeting with Oracle's VC group, 
he was told the company wouldn't do business with him 
until he had additional funding in place.There was a mes¬ 
sage there - funding tends to materialize not for ideas or 
even products but for business models - but it wasn't being 
broadcast at a frequency Willard could hear. 

His next great hope was the IRS, the world's most insati¬ 
able consumer of paper forms, but here, too, Willard could 
get no traction. Again, he asked for the wrong thing. His pet 
project, replacing the 1040EZ form with a paper computer, 
never made much economic sense, since the forms already 
cost only about $2 each to process, and his plan to take 
possession of the tax data of millions of Americans on his 
own servers was always a pipe dream. Intuit told Willard all 
this quite plainly when he tried to interest the big personal- 
finance software maker in his invention, but more than a 
year after receiving the memo from Wolfe, Willard still talks 
confidently of a deal with the IRS."We are very close to a 
pilot project for the EZ form, probably for 40,000 units," he 
told me in December. 

The truth is that Jim Willard has taken to exaggerating 
his progress when he speaks to industry contacts and 
reporters, a habit that severely damaged his relationship 
with individuals at Oracle."He initially presented himself 







































to me as someone that Oracle had already invested in signifi¬ 
cantly," says former Oracle exec Stephen Daniels."He fudged." 


The day before my conversation with Daniels, Willard tells 
me Oracle looks like it's good for $3 million in startup fund¬ 
ing. It's a Clintonian take on the facts that seems sadder than 
it does offensive. After all the hours spent writing white 
papers and talking on the phone to set up fruitless meetings, 
after all the flights and hotel rooms he couldn't really afford 


one that could enable what Lee Green, the executive respon¬ 
sible for IBM's product design, calls an electronic newspaper, 
a lighter version of today's ebooks. A computer you take into 
the bathroom."It won't happen this year, probably, because 
we're still in the concept-car phase with these new displays," 
Green says,"but we see something coming out of this that 
you could roll up and use to smack the dog." 

The point is that IBM could market such a device without 




Rather than rely 
on paper ballots, 
voters could enter 
their choices on 
paper computers by 
inserting security 
cards - tabulation 
would be automated. 






! and all the days at home running together in a blur while 
j the walls of the condo close in on him, he is desperate. 

I Even his ace in the hole - his patent (#5,764,221) on a com- 
j puter built from "inexpensive flexible sheet materials to pro- 
I vide a flat framework in which to situate an interconnected 
J combination of electronic components" - does not offer him 
! the assurance of success he hopes it does. 

"If there are, say, seven factors that define a product's char- 
j acteristics, any product that is not the same in even one of 
| those characteristics doesn't violate the patent protection," 

! says Erik Oliver, a patent attorney at Silicon Valley's favorite 
! law firm, Wilson Sonsini Goodrich & Rosati. 

Meanwhile, researchers at IBM are experimenting with 
! their own version of Willard's invention, layering semicon- 
; ductors into materials including an acetate-like plastic.The 
! company is leaning toward a more sophisticated display, 
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paying Willard a cent if the design is at all different. And while 
Willard claims he's ready to file as many as 20 additional 
patents to protect his idea, the last thing he needs is to start 
playing dueling lawyers with huge corporations. 


1 if The meeting at Gorilla Systems is an eye-opener for 
I If ■ Jon Browne and Andy Rifkin. So far, most of what 
they know about the paper computer is its technical blue¬ 
print. This afternoon in Browne's office, Willard lays out his 
business plan.The gentle toymakers listen politely, but they 
are dismayed by what they hear."He'll get really pissed at 
me for saying this," Browne confides later,"but our mouths 
dropped when he said that thing about owning the servers. 
Adding value and controlling other people's critical informa¬ 
tion doesn't strike me as necessary or very likely, and insisting 







































on it could stand in the way of success.The more things you 
have to set up to deploy it - the longer it takes to happen - 
the less attractive it becomes." 

Browne also questions Willard's swing-for-the-bleachers 
approach to marketing."! think we've got to start smaller - 
find some uses to prove to the world that it can be done and 
then build up to the large contracts, with something like an 
IRS project as the grand finale," he says. 

A test run with a retailer, perhaps paid for out of the 
retailer's promotional budget, could help determine what 
works and what doesn't. A restaurant chain like Pizza Hut 
could distribute reusable paper-computer menus capable 
of dialing in orders directly to its servers, which would link 
to a PC at the appropriate outlet to place the order."lt would 
be great to sell them the system, too, but you couldn't kill 
the deal over it," says Browne. Closer to Willard's original 
vision is the possibility of its use by census takers, and even 
a second look at the voting market, two ideas Intuit's Larry 
Wolfe has endorsed. 

All these measured steps, though, will require Jim Willard 
to ratchet down his expectations - something that Rifkin, 
who also allows he is mildly distressed after the meeting at 
Gorilla Systems, recognizes as a key to the paper computer's 
future.The experienced product developer has already wres¬ 
tled with Willard over some design aspects, urging him to 
build an audio-enabled version of the paper computer today 
instead of waiting for the development of a display screen 
or focusing too much on the radio-frequency tags. Now he 
sees problems on the business side, too."What scares me a 
little is that his focus is more narrow than we had discussed," 
says Rifkin."The emphasis on the IRS - that sounds like a 
bad decision." 

Still, Rifkin is confident that there are practical solutions 
to Willard's problems."There is a process that you go through 
where you reinvent and the product becomes a new prod¬ 
uct," he says."Some of the brightest inventors need to tem¬ 
per their passion with some realism and be reminded that 
what they've got is just an idea - just one idea. It's not your 
kid. It's important to get out there and make money on it, 
and to sell it to a big corporation means giving up control." 

Whether Jim Willard can temper his passion with realism 
is an open question.The paper computer is not just one idea 
to him - it's his only idea, his main chance. 

The night of the meeting in Jon Browne's office, Willard is 
enjoying some martinis at the bar of a slightly dowdy Tampa 
Bay hotel, the Safety Harbor Resort and Spa, located at the 
site of some freshwater springs that, according to local leg¬ 
end, Hernando de Soto once mistook for the Fountain of 
Youth. Asked if he would sell the paper computer to a com¬ 
pany that offered him a lump sum plus royalties on future 
sales, Willard doesn't hesitate."lf that's what they're offering, 
they don't understand the business model," he says. 

It could be bravado or megalomania or the gin, or per¬ 
haps one more attempt to enhance his prospects, but he is 
adamant."! would have to say no." 



Two weeks later, over lunch at the Cuckoo's Nest, he is 
asked the same question and repeats the boast. His partners' 
doubts - unknown to Willard until I share them with him at 
this moment - do not sway the man. Another venture capi¬ 
tal firm is interested, he insists, ignoring clear descriptions 
on the VC company's Web site indicating that a tight geo¬ 
graphic focus on the Bay Area precludes assistance. Jim 
Willard believes what he wants to believe - Jim Willard. And 
he says he's willing to keep on going until the paper com¬ 
puter succeeds on the terms he envisions. 


IBM IS DEVELOPING ITS OWN 
VERSION OF THE PAPER COMPUTER 
AND ONE PATENT IS NO DEFENSE. 


It's the first time all day Sharen contradicts him."I think," 
she says,"we would have to take the money." 

Jim is momentarily deflated by her words."We'll see," he 
says."We'll have to just see." 


U Six weeks later, Willard is buzzing with new ideas. 

■ Maybe the answer - as proposed by some recent 
acquaintances - is merging into a shell company that trades 
on the notorious Vancouver Stock Exchange/'l know that 
has a lousy reputation, but I think these guys sound OK," 
he says hopefully. 

Or maybe the answer is a new venture capitalist he just 
met with in New York, who not only seems interested in 
turning the paper computer into a mobile tool built around 
wireless communications standards but likes the business 
plan to boot. Or maybe a dummy version that was suppos¬ 
edly slipped to Al Gore's people - who happened to be in 
Manhattan at the same time - will capture the attention 
of the Internet-inventing pol. 

Whatever the Willards do, they'd better do something fast. 
Although Jim Willard thinks the big computermakers just 
don't get ubiquitous computing, the fact is that his brain¬ 
child is vulnerable to the coming flood of cheap handheld 
devices, including cell phones and PDAs, that will be capable 
of providing Internet access on the fly. Nobody else is talk¬ 
ing about putting a single-digit price tag on their edge-of- 
the-network equipment, but prices are coming down for 
both hardware and connectivity, making a throwaway com¬ 
puter less attractive.Though several people have pointed all 
this out to Willard, he remains convinced that his invention 
is something entirely different. 

But in a new economy that values speed to market as a 
crucial metric of business performance, the paper computer 
hasn't budged in half a decade. Even if he wasn't running out 
of money, Jim Willard maybe running out of time. ■ ■ ■ 
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the Mad Max of 
Wall Street, has seen the revolution: 
thousands upon thousands flooding 
into the electronically liberated 
stock market. "The public is there 
for one reason and one reason only,” 
Anthony says. 


And guess who will 
drive you to maximum absorption? 
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In a San Diego office building where the air- 
conditioning runs full blast all winter, a man is 
yelling. "Art, your phone is haunted! Art, where 
are you? We’re losing fifty! Sell two the regular 
way! Run, Art, run!” 

The guy doing the yelling is Anthony Elgindy of Pacific 
Equity Investigations. He trades the old-fashioned way, 
phoning orders in to a licensed trader who jumps into 
action at the sound of his voice. Art, his broker, is not the 
only one jumping.Two hundred and fifty amateurs each pay 
$600 a month to follow Anthony's trades. When he moves, 
they move. 

Anthony, who is 32, stocky, and bellicose, is respected for 
his rare ability to sift the complexities of the market and 
reduce his analysis of a company's value to simple terms. 

He expresses himself in metaphors easily grasped by the 
layperson. Right now, for instance, he is looking at Ariad 
Pharmaceuticals, a company that trades on the Nasdaq 
under the symbol ARIA. Early this January morning, Ariad 
officials boasted that the company had received two gene- 
therapy patents, and its stock nearly doubled. Anthony shifts 
in his chair, glances at the stock's history on his Bloomberg 
terminal, and issues a succinct bulletin summarizing his 
research."ARIA is pure diarrhea," he types.Then he punches 
the speed dial on his phone and screams at Art to short 
some shares. 

Within minutes, the 250 traders, whose $600 per earns 
them the right to follow Anthony's reports via email and 
real-time chat, respond to his burst of lyricism with collective 
action. Anthony and his followers are selling ARIA short, 
which means that none of them actually possesses any 
[ shares of ARIA to sell. Instead, they - like all short-sellers - 
| are asking their brokers for a favor in exchange for a promise: 
I If you have any ARIA lying around, they're saying, lend it to me 
so I can sell it right now. I'm pretty sure I can buy you back those 
borrowed shares for a much better price in no time at all, and 
I'd sure love to pocket the difference. 

Whether the stocks go down as predicted, or sail upward, 
the short-sellers are committed to buying them back.This is 
known as covering a short. Disaster for a short-seller comes 
when the price of the stock he's borrowed rises so high that 
the cost of repurchasing the shares threatens to swamp the 
sum total of the cash and securities in his brokerage account. 
This will trigger a demand for more cash from his broker, 
known as a margin call. If the short-seller fails to come up 
with the cash, his short position is liquidated using all his 
available assets, leaving him on the sidelines with a terrible 
headache, helpless to profit if the stock drops back. 

In the case of ARIA, however, there is no risk of a margin 
I call. Independent of Anthony and his customers, professional 
I and institutional traders with more than a passing familiarity 
I with biotech stocks are taking their profits from the spike on 
I the overhyped patent news. A selling frenzy soon develops, 

I and the stock plummets from its high of 9 3 A to less than 7. 


More than a quarter of its new-minted value has been 
washed away.The short-sellers are overjoyed, and Anthony 
congratulates them with a sequence of digital samples that 
play in his chat room. Out of computer speakers around the 
world, his subscribers can hear an eerie, high-pitched voice 
intoning the sentence:"Thank you, sir, may I have another?" 
over and over again. 

When Anthony predicts the downward movement of stock 
prices, he's often right.The thing is, even when he's wrong in 
the medium term, he often makes money as other traders 
panic and dump the stocks they bought at the peak of a 
quick, crazy run. In the world of the amateur player, Anthony 
functions as a psychological terrorist. He's the guy who 
makes bucks every day off everyone else's lurking suspicion 
that the most recent five minutes of the bull market might 
have been just a bit too good to be true. He's the guy who 
shouts "Fire!" in a crowded theater just to clear the popcorn 
line for a few minutes. If you are a stock buyer who got long 
on a press release, Anthony is the guy who proclaims the sky 
is falling and picks your pocket while you're looking up. 

The Day I Met the Shorts 

I first met the Internet's most theatrical short-seller during 
one of those moments when daytraders like me are espe¬ 
cially vulnerable: I had just put a big chunk of my life savings 
into a biotech stock that had announced great news near 
the end of the market day. My stock was EntreMed (Nasdaq: 
ENMD), a small drug company whose shares had been 
battered after its big-time partner, Bristol-Myers Squibb, 
announced it was dropping a codevelopment deal for an 
anticancer agent called Angiostatin. But then news flashed 
on the wire that EntreMed's other protein in development, 
Endostatin, had shrunk tumors in mice at the National Cancer 
Institute. A medical breakthrough was at hand, and I was 
one of the first to know. I bought some ENMD, and in a few 
seconds sold it for a quick profit of around $2,000.This was 
easy. Give me another 500 shares to keep under my pillow, 

I thought, because tomorrow we cure cancer! 

So I bought again.Then the market closed, and for the 
17 Y 2 hours until the next day's open, I was left alone with my 
awareness of my own biotechnical ignorance. For emotional 
support, I turned to the message boards on Silicon Investor, 
Raging Bull, the Motley Fool, and Yahoo! There, I hoped to find 
other investors in ENMD who were even more clueless than I 
was, whose willingness to buy the stock at an even higher 
price would comfort me until morning. 

The first post I read was reassuring."! feel sorry for anyone 
who is holding a short position over night," wrote a confi¬ 
dent ENMD fan on Silicon Investor/'Remember last time it 
gapped to 80?"Then Anthony piped up. 

"ENMD<-SELL/SHORT @ 26Y 2 (stock should trade 

around 7 to 8 based on 4 times cash). Let's be realistic ... 
they are years away from any thing that could possibly even 
come close to helping humans and are a decade away from 
any commercial use ... We saw this before and we know 


















what happened last time ... The Bristol Myers news killed [ENMD] and 
should not be discounted ... There are those on this thread who claim to 
know more than the powers that be at Bristol Myers... ENMD is nothing 
but a pipe dream at this point in time and I have initiated coverage of this 
stock at current levels with an immediate Sell/SHORT." 

Immediately, other shorts joined Anthony in beating up on my stock. 
They seemed to know one another, reciting a long list of the famous col¬ 
lapses he was said to have called before they happened. 

Yeah, sure, I sneered. People bragged like this all the time on Silicon 
Investor. Anthony's frequent, cruel posts bore a comforting resemblance 
to the hype that always popped up when something was happening with 
a volatile stock. 

There was only one problem: What he and his pals were writing had at 
its core a horrible common sense. Alternating between facts and ridicule, 
they dug up every possible reason that everybody who jumped into 
ENMD was going to be punished for his or her egregious folly. By 10 pm, 

I knew I was sunk when another investor, made desperate by all the harp¬ 
ing on EntreMed's lack of revenue, started 
comparing the drug company to Yahoo! and 
Amazon.com."Of course they are overpriced,' 
he whined,"but internet stocks trade on 
potential, not earnings. Why can't a biotech 
stock do the same thing?" 

I could practically hear Anthony giggling. 

"Internet[s] trade where they do because they are generating revenues 
and have a 'potentially' unlimited market," he answered, claiming that 
EntreMed had zero revenue and no products to date."Sorry,"he added, 
"but maybe you can find a 'CANCERCURE.COM'to buy." 

The next morning, as predicted, the stock collapsed. I managed to 
unload my position to some merry dumbass in the premarket hours, 
and my losses were negligible. Naturally, I was curious about Anthony. 

A Lot of Suckers 

'The public is there for one reason and one reason only," Anthony said 
when I got him on the phone."They are there to absorb the risk. Brokers, 
broker-dealers, professional traders, they are not interested in any kind of 
risk whatsoever.They're interested in covered profits and arbitrage." 
Anthony's theory is that when stocks run up big, the brokers sell short on 
every jump and cover on every pullback. Since brokers don't have to 
worry about margin calls from their broker, they can short fearlessly and 
with abandon.They can start shorting more as the buying pauses, watch 
the stock tick down, and start covering as it drops.The drop will shake out 
some overenthusiastic buyers who bought at the top, and these new 
sellers provide the shares that the brokers are buying. 

I began to keep track of Anthony's trades as he posted them on his 
short-selling thread on Silicon Investor. When something interested me, I 
called him. Anthony always had his eyes open for stocks that earned buy 
recommendations from brokerages.'Today a major broker put out a buy 
recommendation on six stocks," he told me one afternoon on the phone. 
"You know they were shorting all of these stocks, and I know that tomor¬ 
row eToys, which was one of them, will be down at least two bucks. I know 
that for a fact. I don't even have to worry about it. I don't have to write it 
down. I don't have to put up any money. I don't have to bet. I don't have to 
pray. I just know it will happen because they were shorting into the rise. 
They are on the other side of your trade.The person who bought eToys 


this morning at $48, his broker sold it to him and did it happily with a 
smile and he probably thanked him for it after he bought it." 

I checked the stock the next day. EToys (Nasdaq: ETYS), which had made 
a quick two-week run from 30 to reach 48 the day of our interview, hit 48 
once again the next day and then dropped, not just two but eight gut- 
wrenching points, back to 40.1 presume Anthony made a lot of money. He 
continued to short eToys in the pre-Christmas months as it climbed to 86, 
and then to make oodles more money as it dropped, and dropped, and 
dropped back to its current level - which, when I last checked, was 20. 

Anthony's view of the market is uniformly black. He believes that corpo¬ 
rate accounting is bogus, that press releases are untrue, and that Wall 
Street is "the most manipulated scam and corrupt marketplace on earth 
right now."The more disorderly the markets, he says, the easier it is for 
the big players to take advantage of the amateurs. 

The big players are the Nasdaq market makers, brokerage firms that 
belong to the National Association of Securities Dealers (NASD) and 
have been licensed to trade in certain stocks under advantageous rules. 


In exchange, the brokers promise always to be available to trade these 
stocks (or"make a market"). Many market makers are also retail broker¬ 
ages, with research divisions that analyze the stocks they are trading and 
recommend them to customers. Anthony's method is to identify the most 
outrageous runs on the most hyped stocks that brokerages are selling. He 
believes that their trading desks will use their market power to manipu¬ 
late the price back down, at least temporarily, in order to make a profit. 

I recently went back and looked at the price moves on EntreMed.The 
day I took my losses, the stock posted its high of 23 9 /ie at the open, though 
it showed much lower prices in the electronic premarket trading that 
goes on before the bell rings.The fact that the stock's high for the day 
came at the open means that somebody - probably a market maker - 
sold ENMD to somebody else - probably a retail customer whose order 
was waiting in line from the night before - at 23 9 /i 6 . Anybody who places 
a trade order with a retail broker after hours is setting himself up to be 
the victim of this somewhat unequal transaction. 

There are plenty such victims available/'Farmers and schoolteachers 
and plumbers are taking responsibility for their own investments," says 
John Yost, whose San Francisco firm, Black Rocket, created the famous 
TV commercial for Discover Brokerage about the tow truck driver who 
bought his own private island from his stock-trading profits."lf you really 
care about your health, you have to be more involved in learning about 
medical care," says Yost."lf you really care about your financial health, 
you have to be more involved in investing your own money." 

Harvey Houtkin, the CEO of All-Tech Direct, a pioneering daytrading 
firm, has long argued that the more people there are who actively trade 
for themselves, the more liquidity and competition the market has. He 
believes that the new, high-volume daytrading scene is producing so 
much volume that the traditional exchanges will soon be obsolete."Why 
do you think the New York Stock Exchange and Nasdaq want to go pub¬ 
lic?" asks Houtkin."To bail out on the public. You'll be able to enter orders 
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through an electronic mechanism, so what does the New York 
Stock Exchange do? 'Hmm, well, there's a lot of suckers out there; 
we'll go public.'" 

But while advocates of the Internet stock market see the growth 
of amateur electronic trading as a popular triumph, a stream of 
greedy and ill-informed newcomers shoring up the bottom layer of 
the pyramid is also helpful. Anthony laughs with scornful delight at 
the notion of a fair and massively popular stock market. He views 
the competition among brokerage firms, market makers, and the 
new electronic trading system merely as a staged showbiz feud, 
and he pictures the Nasdaq market as an evil partnership:The 
online brokerages lure new herds of sheep into the game and col¬ 
lect the admission fees while the market makers do the shearing. 
"Right now," Anthony says,"people just get wild hairs up their ass, 
and all of a sudden a whole sector will move and there is no rhyme 
or reason to it.Take online banking. Net banks are at 20 or 30 bucks 
and then they shoot up to 200 because everybody is talking about 

Short Work 

There's no scorn like that of a disdainful daytrader. 

When Internet analyst Vik Grover recommends eGlobe 
as a buy, Anthony Elgindy whacks his recommendation. 


how people will do more banking online, and over a four-month 
period they drop back down to 20 bucks.The more volatile the 
market, the more risk associated with it, and undoubtedly the more 
losers. You have the public versus the professional, and the public is 
going to lose in the end." 

Enemies: A Love Story 

Recently, Anthony has been following the stream of buy recom¬ 
mendations from Vik Grover, the Internet analyst at the brokerage 
firm Kaufman Bros. When Grover recommends a stock, Anthony 
puts it on his list as a possible short. Soon after the turn of the year, 
Grover's enthusiastic reports drew Anthony's attention to eGlobe, 
a "75% owner of a Pacific Rim focused business-to-business (B2B) 
Internet company, with an initial presence in China."These were 
magic words, because business-to-business is the latest craze, and 
China offers a big, untapped market about which amateur traders 
know nothing. (This allows them to dream freely.) 

Grover's January 5 recommendation of eGlobe stated that 
other companies focused on the Internet market in China 
S "have achieved multi-billion dollar valuations despite their 
j relatively nascent business plans." In this context, Grover 
continued,"we think EGLO's evolution into a 'Internet stock' 
will result in significant incremental interest in the company's 
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world (e.g.,Telia, Chungwa, Qwest/US West [Q $43; 
USW $66 9/16], SBC [SBC $44]), a strong manage¬ 
ment team capable of building a billion dollar run 
rate company (e.g., Mr. Vizas founded Orion Network 
Systems, which was sold to Loral [LOR $22 1/8] for 
several hundred million dollars a few years ago), and 
a full arsenal of IP-based voice, data, and e-com¬ 
merce services, we see significant upside to this 
forgotten next-gen telco. 

Given the development of a Pacific Rim B2B por¬ 
tal, which is in a space of unprecedented demand on 
the part of investors (e.g., see yesterday's ISP acquisi¬ 
tion and portal launch in India by STARTEC Global 
[STGC $27; STRONG BUY], which resulted in a 100%+ 
move on record volume), we recommend investors 
aggressively buy EGLO at current levels, which repre¬ 
sent an estimated pro forma diluted enterprise value 
of roughly $400MM, or 1.5-2x 2000E revenues. We 
reiterate our BUY on EGLO. Our price target remains 
$12, which implies an enterprise value of $1 BN, or 4- 
5x pro forma 2000E revenues, well below the valua¬ 
tions of other emerging international ISP/B2B peers. 


For Vik Grover's full coverage of eGlobe, visit Kaufman 
Bros.'research database at www.kbroresearch.com. 

This report is for informative purposes only. Under no circumstances is it to be 
construed as an offer to sell or a solicitation to buy any security.The information 
contained herein has been obtained from sources believed to be reliable, but its 
accuracy and completeness, and that of the opinions based thereon, are not guaran¬ 
teed. Kaufman Bros., L.P., its affiliates and subsidiaries, and/or its officers and employees 
may from time to time acquire, hold, or sell a position in the securities mentioned 
herein. Kaufman Bros., L.P. may also perform investment banking or other services for, 
or solicit investment banking or other business from, any company mentioned in this 
report. 

© 2000 KAUFMAN BROS., L.P. All rights reserved. Reproduction without permission is 
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story." By Friday, January 7, when CNBC reported that Grover had 
raised his recommendation to a "strong buy,"daytraders and other 
eager beavers had concluded that the only problem with his price 
target was that it was too low.The stock opened at 67s and ran to 
above 9. On Monday, it hit 15.1 was scheduled to visit Anthony in 
his office on Tuesday, and he called me on the phone that night to 
share the good news. According to Anthony, a $2 or $3 stock - 
which is what EGLO was back in December - that has been hyped 
up 500 percent in a month and has a strong buy from Kaufman 
Bros, is as close as you're going to get to a sure thing. Anthony 
called the stock a short at between 12 and 18, and intended to start 
covering at about 8 V 2 . 

On Tuesday, as the stock fell below 9, Anthony got the director of 
the trading desk at Kaufman on the phone and tried to get him to 
admit that they were dumping EGLO stock."How much EGLO you 
guys dump in the last two days?" Anthony crowed."We've been 
active in it," Kaufman's trader answered warily. Later Anthony told 
me,"I call Vik Grover all the time to yell at him. He's so stupid!" 

When I reached Grover, he calmly insisted that while he'd heard 
of Anthony, he'd never had a single conversation with him."If he's 
trying to short my recommendations because he thinks we're get¬ 
ting paid to write them, he's going to end up losing all his money," 
Grover said."We're not here to bullshit people, and there are no 


bankers or traders writing reports for us." As for EGLO itself, Grover 
remained an inexhaustibly passionate advocate:"The B2B portal 
was a nice surprise, but it's obviously not driving my recommenda¬ 
tion on the stock. EGLO is a true next-generation telco play, with the 
largest voice-over-IP network in the world, an excellent manage¬ 
ment team, and blue-chip customers like Qwest and SBC.There's 
simply no justification for a short on the stock, barring a technical 
play, which is not my side of the business." 

As a daytrader, it is not necessary for me to clear up the contro¬ 
versy over whether EGLO is a thriving, next-generation telco or a 
noxious bubble on a stream of hype. All I need to know is the psy¬ 
chology of my fellow traders. After Kaufman Bros, pitched EGLO via 
CNBC to the television audience worldwide, there were thousands 
of traders who, bloated on EGLO shares, were feeling as queasy as I 
felt after my ENMD binge. Momentum became counter-momentum 
as Anthony punched the fools in the stomach and they commenced 
disgorging their purchases back onto the open market, lowering 
the price and unleashing additional waves of selling. 

The rhythm of punch and counterpunch can be tracked with 
great precision on the Internet. Grover may be able to defend EGLO 
as a long-term play, but in the world of the daytrader it is momen¬ 
tum that matters.There are legions of players who add to the 
mania - or panic - when a stock runs on news. Some add to the 






MBM 


"Hey Vik, I make millions shorting your strong 
buys," is Anthony Elgindy's response to Grover. 
"EGLO was easy and obvious. Keep picking them 
turds, Vik." Here's his January 10 post to his follow¬ 
ers, regarding Grover's assessment of EGLO. 

Pacific Equity Investigations initiates (NASDAQ: EGLO) 
with an immediate Sell / Short Sell recommendation 
and a short term price target of 4 dollars per share and 
an intermediate term price target of 1 dollar per share. 
The stock doubled Friday to 9 3/16, and traded up to 
13 1/4 in aftermarket trading. 

Financial Condition_ 

EGLO's claims of high percentage growth thinly 
mask its desperate financial condition. It has appx. 

2 million in cash, lost appx. 19 million last quarter, 
(over 20 million cash outflow this year), and its cost 
of revenue was 97.5% of gross income. Current 
liabilities exceed current assets by nearly 2 : 1 . 

The company has issued at least 14 classes of pre¬ 
ferred stock, plus warrants, and just last month, 
pledged to issue 40 million shares of stock to pur¬ 
chase a Trans Global, a company it values at $80 
million, (implying a $2 valuation for EGLO stock) 
Without immediate additional dilution, the com¬ 
pany is close to insolvency. 

Background_ 

The company has a history of changing its business 
model when it failed to execute on its business 
plan. It used to be known as Executive Telecard Ltd., 
where it lost millions in the phone card business. 
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Now it is losing millions in the private network 
(VoIP) business because it cannot possibly compete 
in a commodity business with numerous large, 
well-capitalized, better executing competitors. So it 
is attempting to pump its stock by claiming it is 
now in the hot "Business to Business" sector, and 
associating with the equally hot "China" fad. 

Fraudulent and Misleading Press 
Release_ 

Friday EGLO issued a press release announcing its 
plans to create a joint venture to conduct "Business 
to Business" e-commerce in China, under a sub¬ 
sidiary il.com. Potential investors are advised to 
explore il .corn's link to "test drive" its software, 
which is not a business to business solution at all, 
but "Instant E-Store" a pathetic web storefront 
utility. 

The software is not il's, but a repackage of a 
Crystal Computing Corp. product, and is nothing 
that cannot be found for free at Yahoo, Quicken, 
or any of several hundred "online malls," nearly 
all of which are unprofitable.The shops have 
few or no items for sale, are laced with broken 
links, and they all share the same bogus visit 
counter.The payment method offered, Visa or 
Mastercard, does not even remotely constitute 


a "Business to Business" e-commerce solution in 
the US and certainly not China.The partial trans¬ 
lation of this software into Chinese does nothing to 
qualify it as a business-to-business solution for 
China. 

The name "il.com" has apparently been chosen 
to mislead the public because of the potential for 
confusion with i2.com (ITWO),a legitimate web- 
enabled procurement solution provider. 

Analyst Recommendation_ 


Kaufman Brothers is famous for promoting ABTE, 
CYOE, and numerous other issues whose miserable 
track records speak for themselves. 

Conclusion_ 


Business-to-business e-commerce is a very hot 
investment sector, but is incredibly complex and 
expensive to implement. EGLO has no expertise and 
no resources to invest in any such venture. EGLO 
has manufactured a misleading and possibly fraud¬ 
ulent press release which touts primitive web-store 
software as a B2B solution.This is intended to cause 
an unsustainable run-up in the stock, with an 
inevitable crash to follow, to feed some cash into 
the company via further dilution, to stave off credi¬ 
tors for a little while longer. 
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"Have you noticed that all shorts have the same 


characteristics?” asks Tokyo Joe. 

"Mean eyes, crooked 

mouth line, and their shoulders 

are never even. 

This 


is because they look at the world in a twisted way.” 


momentum by buying and selling; others contribute by posting buy or 
sell recommendations on Yahoo! or Silicon Investor. 

This is a shady business, for there is no guarantee that the person 
yelling "Buy!" on Yahoo! isn't actually attempting to sell the stock to one 
of his or her credulous correspondents.The sneaky tactic of hyping a stock 
while secretly selling it is known as a pump-and-dump, and the most 
famous pump-and-dump tactician of 1999 was Tokyo Joe, a ka TokyoMex, 
aka Paku Matsudai (born Yun Soo Oh Park). Like Anthony,Tokyo Joe 
offered a stock-picking service for which subscribers paid a hefty monthly 
fee. Unlike Anthony,Tokyo Joe was usually long, trying to make money 
from the upside of the volatile market. Anthony and Tokyo Joe were rival 
stars in the daytrading firmament, each presiding over an opposite side 
of the parabolic rise and fall of a crappy stock. It is impossible to exag¬ 
gerate the hatred between the longs and the shorts when a speculative 
battle gets hot. All through 1999, Anthony and Tokyo Joe spoke nothing 
but ill of each other. 

"I don't consider him a human being," says Tokyo Joe."Have you noticed 
that all shorts have the same physical characteristics? They all have mean 
eyes, a crooked mouth line, and their shoulders are never even.This is 
because they look at the world in a twisted way." 

But Anthony had the last laugh in this battle of the gurus. Right after 
the new year, the SEC sued Tokyo Joe in federal court in Manhattan for 
fraud, alleging that he claimed to have a better track record than he actu¬ 
ally did. According to the civil complaint,Tokyo Joe culled his winning 
trades after the fact and posted them on his Web site as evidence of his 
skill as an analyst and as a fraudulent inducement to traders to subscribe 
to his Web site. For months before the suit, Anthony had been asking his 
fans for incriminating stories about Tokyo Joe, and before the complaint 
was issued he volunteered more than 2,000 pages of critical testimony to 
the SEC.Tokyo Joe's lawyer-spokesperson has been quoted complaining 
that his client is really a victim of antiquated SEC regulations, but when 
I spoke with the great tactician himself, he was nonchalant."The stock 
market is all hype," he told me,"whether you are a daytrader or Merrill 
Lynch. One hypes on the Internet, one in a Brooks Brothers suit." 

On the question of hype, at least, Anthony is in complete agreement 
with Tokyo Joe, for he used to be on the other side of the equation him¬ 
self. Anthony was a college student with a part-time job selling cars - 
new and used - when he first went to work trading stocks."The big firms 
weren't hiring guys like me," he says."l had no MBA. I was 19 years old." 
One day he sold a car to a broker. He remembers being impressed with 
the guy's lifestyle, and, soon enough, Anthony went to work pitching 
stocks to clients over the phone. He says he is ashamed of the way he 
operated/'l was a good salesman. I could call you on the phone and get 
you to buy any stock. I hurt hundreds of people. I worked with some of 
the biggest criminal firms on Wall Street, including Blinder Robinson. 
Meyer Blinder went to jail." 

Anthony's story is typical of a certain kind of small-time market profes¬ 
sional who lacks the polish and the pedigree required to make the really 


easy money at the blue-chip Wall Street brokerages and banks.Though 
he is only 32, he has had time to check out the workings of the stock 
market from several angles. He worked for three firms in rapid succession, 
and within four years of getting into the business Anthony was running 
his own retail brokerage. Later he worked for major market maker Bear 
Stearns. A few years ago he appeared on national television, telling 
ABC's 20/20 that the Nasdaq market was full of organized criminals run¬ 
ning up stocks and defrauding the public. (This theme has lately been 
elaborated upon in the HBO mob drama The Sopranos, as the family 
expands from its traditional "waste management" competencies into 
the lucrative pump-and-dump brokerage business. One Sopranos 
episode opened on a classroom scene, a group of aspiring brokers 
taking their licensing exam.This scene is true-to-life: You don't need an 
advanced degree to become a licensed broker; you don't even need 
an undergraduate degree.) 

Anthony claims that after his criticism of NASD for allowing organized 
criminals into the brokerage business, he was harassed out of business 
by regulators. (NASD says he was suspended from the association for 
failing to pay a fine for several NASD violations; Anthony says he quit.) 

In any case, he was suddenly out of the brokerage business and began 
playing the market as a retail customer. His trading equipment now 
includes a loaded gun, he says, to defend himself against death threats. 

A bigger worry, perhaps, is the federal indictment he faces in Dallas; prose¬ 
cutors charge that he fraudulently collected disability insurance from 
MassMutual at the same time he was collecting salaries from two broker¬ 
age firms. (His trial is scheduled for this month.) Like a cashiered naval 
officer who turns privateer, Anthony has converted his personal battles 
in the brokerage business into a righteous and lucrative campaign of 
revenge. He does very well. Fees from his short-selling tips alone earn 
him nearly $1.5 million a year. 

Bully Pulpit 

One Friday morning last fall, very early, I went to the ballroom of a San 
Diego hotel to watch the first day of the trading seminar Anthony orga¬ 
nized for about 200 devoted followers. He rushed the podium amid a 
flurry of spotlights and a decibel-crunching sampled medley of dance¬ 
floor hooks and professional sports jingo ("Y'all ready for this?!""Let's get 
ready to rumble!!").The stage was flanked by two large screens, showing 
the buy and sell orders for a select list of stocks. Equipped with two tele¬ 
phones and a mike, Anthony put on an amazing performance that com¬ 
bined stand-up comedy with real-time moneymaking, complete with a 
guest appearance by Verne Troyer, costar of Austin Powers: The Spy Who 
Shagged Me. While trading quips with Mini-Me, Anthony, who is a bit of 
a bully, presented a made-to-order comical victim to the audience. 

The victim was Stamps.com (Nasdaq: STMP), a company seeking 
approval from the US Postal Service to sell postage over the Internet. It 
went public on June 25 at 11 and soon jumped to 22 3 / 4 . A day later, the 
stock ran up again, pushed to above 30 by a meaningless public relations 


Q3Q 


WIRED APRIL 2000 



announcement of a marketing partnership with another frothy 
darling of daytraders, MySoftware. At 30, Stamps.com, an untried 
company that had yet to sell a single stamp online, had a valuation 
of more than a billion dollars. (Later, when I looked up the press 
release touting the partnership, I discovered that MySoftware's 
claim to fame was not its products but its stock price.The company 
announced itself as "the 9th best performer on all U.S. capital 
markets in 1998.") 

The Monday after Anthony's San Diego seminar, the USPS was 
expected to announce that commercial Internet companies like 
Stamps.com would be granted permission to sell postage online. 

To Anthony, the last trading day before the announcement was the 
ideal moment to short the stock. Because Stamps.com was still in 
its startup phase and had no customers, no sales, no revenue, and 
therefore no profits, the owners of the company's stock needed 
other benchmarks by which to judge its success. In this context, the 
expected USPS announcement counted as fantastic news - from 
Anthony's point of view. 

"This has got some of the best ingredients in the world for a 
trade," Anthony told his audience, speaking rapidly as he watched 
the price rise on his Bloomberg screens."You've got a magic day, 
you've got a magic number, we've got magic. We've got a definite 
target. We have a climax point, what everybody is shooting for. 
Everybody is looking for some specific thing to happen, and when 
it happens, the world will be great, the sun will shine, Saturn, 
Jupiter, and the moon will all be aligned properly, cancer will be 
cured, and all wars will stop. And when it happens, they all do the 
same thing." He paused to set up the punch line."They all run for 
the exits." 

We had seen STMP open that morning at 26 3 /4. As the minutes 
of the session ticked by, the price soared. Five minutes before the 
close, Anthony shorted 2,000 shares at 36. He was watching the 
screens."Take a look now," he grinned."On the bid you have only 
ECNs," he observed, referring to the electronic communication net¬ 
works, used primarily by daytraders to trade with one another.This 
made him happy."No market makers. 200 shares. 300 shares. 200 
shares.They do not represent the Mensa society." 

Every once in a while a huge bid for 10,000 or 15,000 shares 
would appear on the screen, then quickly evaporate. But since no 
huge trades were showing as prints - completed sales - Anthony 
surmised that what we were seeing were wise-guy daytraders 
flashing offers they never intended to keep in order to create an 
illusion of buying interest. With his broker on the phone, Anthony 
announced his intention to sell to one of these clowns (sell short, 
of course) if he had a chance. Besides delighting the crowd, such 
a move would have two additional benefits: It would allow him to 
swing a very large line (to the tune of 10,000 or 15,000 shares) 
short on STMP, which he was looking to do, while also leaving some 
fidgety daytrader with many thousands of unwanted shares that 
he would doubtless seek to unload at the first sign of weakness, 
adding to the massive "selling interest," also known as panic. Sadly, 
the big bids flashed too quickly to grab and Anthony ended the day 
- and his stage routine - short a mere 2,000 shares."OK, that's all 
we're going to get," he sighed. 

By Monday, the longs and the shorts were going at each other on 


the Internet message boards with the rhetorical subtlety of World 
Wrestling Federation wannabes screaming their lungs out in the 
parking lot of a tavern in Fresno."MAN I hope you got your Tissue 
ready,how much did you short??? God man ... burn city,"wrote 
one long on Silicon Investor, where Anthony and his friends were 
unleashing their usual schoolyard taunts. When the market opened, 
the stock quickly ran up over 40, and Anthony called another short 
on the stock at 42. By the end of the day, it was the shorts who were 
crowing."Meltdown!" screamed one when the stock dropped below 
34."l have my tissue ready," gloated another, answering the earlier 
post."l use it to wipe turds like STMP off the bottom of my shoe." 

A good number of Anthony's students had whipped out their cell 
phones and sold STMP along with their teacher. Others made their 
trades on Monday morning when the stock rose a few more points. 
They had won the game by anticipating the profit-taking by market 
makers, who were beating the daytraders to death again. Slower 
traders, and ones not attuned to the short-selling game, had per¬ 
haps wandered home from a job on Friday night and found STMP 
on the list of the day's gainers, and blithely bought in anticipation 
of the good news.Then,as the stock collapsed, they sold in a panic. 
As a group, they'd lost millions. 

Anthony's pose of righteous outlawry is perfectly pitched to 
rattle the nerves of these new Internet traders. In the last few years, 
anybody who bought AOL or Microsoft and held on tight made 
plenty of dough. But for every lucky AOL or MSFT shareholder who 
watched these stocks'charts climb and climb into the stratosphere, 
there are a thousand others who watched the charts without ever 
taking the time to buy a few shares, believing themselves too late 
to join the party.This makes for a frustrated mass of would-be 
investors, eager to find the next big thing, the next AOL or MSFT 
they can buy today for $2 and sell tomorrow for $2,000. I'll get it 
next time, they promise themselves. And next thing they know, 
they're reading about this morning's hot Internet or biotech stock, 
still a steal at 8 1s /ie, and, by God, this time they won't be too late, 
because they've just bought 2,000 shares of EGLO at 10 3 / 8 , which 
is still more or less a bargain compared to where it's bound to end 
up.This is a fairy tale so timeless and pervasive among dilettante 
traders that Anthony can choose each day whether to drive his 
Hummer, his Ferrari, his Jaguar, or his Benz. 

It's certainly possible that market makers are short-selling into 
buy recommendations and manipulating the prices all over the 
place.They are professional traders and they want to win. But the 
fact is that Anthony isn't really competing against the market mak¬ 
ers. Instead, he's picking his profits from the pockets of the legion 
of small-time plungers who are forever lured back to the market by 
the dream of a fast ride to the penthouse from the ground floor. 

An old-time trading adage holds that "the sucker is always 
long." Some boob bought 2,000 shares of EGLO from Anthony at 
10Vs, when everybody who owned the stock at two bucks two 
months ago - whether they be speculators, market makers, port¬ 
folio managers, employees, or directors - knew that it was time 
to sell, sell, and sell some more. This is the only thing that distin¬ 
guishes Anthony and his followers from ordinary retail traders. 

They also knew it was time to sell, and they didn't even own the 
damn thing. ■ ■ ■ 






FOR NEARLY TWO DECADES, Bankside Power Station stood 
abandoned on the south side of the Thames, a brooding 
industrial relic in the center of London.This May it emerges 
from the shadows as the Tate Modern. 

Swiss architecture firm Herzog & de Meuron won the job of 
renovating the massive brick-dad plant designed in 1947 by 
Sir Giles Gilbert Scott (creator of the classic British red tele¬ 
phone box). While other architects offered radical alterations, 
Herzog & de Meuron proposed an elegant upgrade, adding 
only the features essential to the building's new function. 
They replaced the roof with a // lightbeam,"a two-story crys¬ 
talline slab that feeds natural light into the galleries below. ►► 
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►► In the galleries, they installed sophisticated systems to 
control temperature, humidity, and light, and movable walls 
to accommodate changing exhibitions. 

The architects left intact the 115-foot-high turbine hall, 
keeping even the old gantry cranes to use for moving 
works of art and carrying the flexible lighting system, but 
they added a series of opaque, glowing glass balconies that 
brighten the space."They're like light clouds," says Jacques 
Herzog."They float, destabilizing the industrial character of 
the building." 

The new Tate ripples with subtle tensions: Between old 
and new. Between the industrial grit of the former power 
station and the 17th-century pomp of St. Paul's Cathedral 
on the opposite shore. And between architecture as an 
expression of the material world and digital media as an 
expression of our age. 

"Architecture needs to appeal to all the senses - not just 
the visual," says Herzog."You can touch it, feel it, smell it, 
breathe it." - Frank Rose 
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3 Isaac Asimov described 
what became the most 
famous view of ethical rules 
for robot behavior in his 
book/, Robot in 1950, in 
his Three Laws of Robotics: 

1. A robot may not injure 

a human being, or, through 
J hriactron, allow a human 
feeing to come to harm. : LJ 

2. A robot must obey the 
orders given it by human 
beings, except where 

such orders would conflict f] 
n wjth tbe First Law. 

3. A robot must protect its 
own existence, as long as 
such protection does not 
conflict with the First or 
Second Law. 
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me more material to try out on my friends - material 
surprisingly supportive of Kaczynski’s argument. 

For example: 

THE SHORT RUN (EARLY 2000s) 

Biological species almost never survive encounters with 
superior competitors.Ten million years ago, South and North 
America were separated by a sunken Panama isthmus. South 
America, like Australia today, was populated by marsupial 
mammals, including pouched equivalents of rats, deers, and 
tigers. When the isthmus connecting North and South America 
rose, it took only a few thousand years for the northern placental 
species, with slightly more effective metabolisms and repro¬ 
ductive and nervous systems, to displace and eliminate almost 
all the southern marsupials. 

In a completely free marketplace, superior robots would 
surely affect humans as North American placentals affected 
South American marsupials (and as humans have affected 
countless species). Robotic industries would compete vigor¬ 
ously among themselves for matter, energy, and space, inciden¬ 
tally driving their price beyond human reach. Unable to afford 
the necessities of life, biological humans would be squeezed 
out of existence. 

There is probably some breathing room, because we do not 
live in a completely free marketplace. Government coerces 
nonmarket behavior, especially by collecting taxes. Judiciously 
applied, governmental coercion could support human popula¬ 
tions in high style on the fruits of robot labor, perhaps for a 
long while. 

A textbook dystopia - and Moravec is just getting 
wound up. He goes on to discuss how our main job in 
the 21st century will be “ensuring continued coopera¬ 
tion from the robot industries” by passing laws decree¬ 
ing that they be “nice,” 3 and to describe how seriously 
dangerous a human can be “once transformed into 
an unbounded super intelligent robot.” Moravec’s view 
is that the robots will eventually succeed us - that 
humans clearly face extinction. 

I decided it was time to talk to my friend Danny 
Hillis. Danny became famous as the cofounder of 
Thinking Machines Corporation, which built a very 
powerful parallel supercomputer. Despite my current 
job title of Chief Scientist at Sun Microsystems, I am 
more a computer architect than a scientist, and 
I respect Danny’s knowledge of the information and 
physical sciences more than that of any other single 
person I know. Danny is also a highly regarded futurist 
who thinks long-term - four years ago he started the 
Long Now Foundation, which is building a clock 
designed to last 10,000 years, in an attempt to draw 
attention to the pitifully short attention span of our 
society. (See “Test of Time,” Wired 8.03, page 78.) 

So I flew to Los Angeles for the express purpose of 
having dinner with Danny and his wife, Pati. I went 
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through my now-familiar routine, trotting out the 
ideas and passages that I found so disturbing. Danny’s 
answer - directed specifically at Kurzweil’s scenario of 
humans merging with robots - came swiftly, and quite 
surprised me. He said, simply, that the changes would 
come gradually, and that we would get used to them. 

But I guess I wasn’t totally surprised. I had seen a 
quote from Danny in Kurzweil’s book in which he said, 
“I’m as fond of my body as anyone, but if I can be 200 
with a body of silicon, I’ll take it.” It seemed that he 
was at peace with this process and its attendant risks, 
while I was not. 

While talking and thinking about Kurzweil, Kaczynski, 
and Moravec, I suddenly remembered a novel I had 
read almost 20 years ago - The White Plague , by 
Frank Herbert - in which a molecular biologist is 
driven insane by the senseless murder of his family. 

To seek revenge he constructs and disseminates a 
new and highly contagious plague that kills widely but 
selectively. (We’re lucky Kaczynski was a mathemati¬ 
cian, not a molecular biologist.) I was also reminded 
of the Borg of Star Trek , a hive of partly biological, 
partly robotic creatures with a strong destructive streak. 
Borg-like disasters are a staple of science fiction, so 
why hadn’t I been more concerned about such robotic 
dystopias earlier? Why weren’t other people more 
concerned about these nightmarish scenarios? 

Part of the answer certainly lies in our attitude 
toward the new - in our bias toward instant familiarity 
and unquestioning acceptance. Accustomed to living 
with almost routine scientific breakthroughs, we have 
yet to come to terms with the fact that the most com¬ 
pelling 21st-century technologies - robotics, genetic 
engineering, and nanotechnology - pose a different 
threat than the technologies that have come before. 
Specifically, robots, engineered organisms, and nano- 
bots share a dangerous amplifying factor: They can 
self-replicate. A bomb is blown up only once - but one 
bot can become many, and quickly get out of control. 

Much of my work over the past 25 years has been on 
computer networking, where the sending and receiving 
of messages creates the opportunity for out-of-control 
replication. But while replication in a computer or a 
computer network can be a nuisance, at worst it dis¬ 
ables a machine or takes down a network or network 
service. Uncontrolled self-replication in these newer 
technologies runs a much greater risk: a risk of sub¬ 
stantial damage in the physical world. 

Each of these technologies also offers untold promise: 


Bill Joy ; cofounder and Chief Scientist of Sun Micro¬ 
systems, was cochair of the presidential commission on 
the future of IT research, and is coauthor of The Java 
Language Specification. His work on the Jini pervasive 
computing technology was featured in Wired 6.08. 
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Stone describes the process: = 
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images in his mind. His eyes 
and hands knew where, r - - 
every line, curve, mass must 
emerge, and at what depth 
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The vision of near immortality that Kurzweil sees in his 
robot dreams drives us forward; genetic engineering 
may soon provide treatments, if not outright cures, for 
most diseases; and nanotechnology and nanomedicine 
can address yet more ills. Together they could signifi¬ 
cantly extend our average life span and improve the 
quality of our lives. Yet, with each of these technologies, 
a sequence of small, individually sensible advances 
leads to an accumulation of great power and, concomi¬ 
tantly, great danger. 

What was different in the 20th century? Certainly, 
the technologies underlying the weapons of mass 
destruction (WMD) - nuclear, biological, and chemical 
(NBC) - were powerful, and the weapons an enormous 
threat. But building nuclear weapons required, at least 
for a time, access to both rare - indeed, effectively 
unavailable - raw materials and highly protected infor¬ 
mation; biological and chemical weapons programs 
also tended to require large-scale activities. 

The 21st-century technologies - genetics, nanotech¬ 
nology, and robotics (GNR) - are so powerful that they 
can spawn whole new classes of accidents and abuses. 
Most dangerously, for the first time, these accidents and 
abuses are widely within the reach of individuals or 
small groups. They will not require large facilities or 
rare raw materials. Knowledge alone will enable the 
use of them. 

Thus we have the possibility not just of weapons of 
mass destruction but of knowledge-enabled mass de¬ 
struction (KMD), this destructiveness hugely amplified 
by the power of self-replication. 

I think it is no exaggeration to say we are on the cusp 
of the further perfection of extreme evil, an evil whose 
possibility spreads well beyond that which weapons of 
mass destruction bequeathed to the nation-states, on to 
a surprising and terrible empowerment of extreme 
individuals. 


Nothing: 


about the way I got involved 
with computers suggested to me 
that I was going to be facing these kinds of issues. 

My life has been driven by a deep need to ask ques¬ 
tions and find answers. When I was 3,1 was already 
reading, so my father took me to the elementary school, 
where I sat on the principal’s lap and read him a 
story. I started school early, later skipped a grade, and 
escaped into books - I was incredibly motivated to 
learn. I asked lots of questions, often driving adults to 
distraction. 

As a teenager I was very interested in science and 
technology. I wanted to be a ham radio operator but 
didn’t have the money to buy the equipment. Ham 
radio was the Internet of its time: very addictive, and 


quite solitary. Money issues aside, my mother put her 
foot down - I was not to be a ham; I was antisocial 
enough already. 

I may not have had many close friends, but I was 
awash in ideas. By high school, I had discovered the 
great science fiction writers. I remember especially 
Heinlein’s Have Spacesuit Will Travel and Asimov’s I, 
Robot , with its Three Laws of Robotics. I was enchanted 
by the descriptions of space travel, and wanted to have 
a telescope to look at the stars; since I had no money to 
buy or make one, I checked books on telescope-making 
out of the library and read about making them instead. 

I soared in my imagination. 

Thursday nights my parents went bowling, and we 
kids stayed home alone. It was the night of Gene Rod- 
denberry’s original Star Trek , and the program made a 
big impression on me. I came to accept its notion that 
humans had a future in space, Western-style, with big 
heroes and adventures. Roddenberry’s vision of the 
centuries to come was one with strong moral values, 
embodied in codes like the Prime Directive: to not 
interfere in the development of less technologically 
advanced civilizations. This had an incredible appeal to 
me; ethical humans, not robots, dominated this future, 
and I took Roddenberry’s dream as part of my own. 

I excelled in mathematics in high school, and when 
I went to the University of Michigan as an undergradu¬ 
ate engineering student I took the advanced curriculum 
of the mathematics majors. Solving math problems was 
an exciting challenge, but when I discovered computers 
I found something much more interesting: a machine 
into which you could put a program that attempted to 
solve a problem, after which the machine quickly 
checked the solution. The computer had a clear notion 
of correct and incorrect, true and false. Were my ideas 
correct? The machine could tell me. This was very 
seductive. 

I was lucky enough to get a job programming early 
supercomputers and discovered the amazing power of 
large machines to numerically simulate advanced 
designs. When I went to graduate school at UC Berke¬ 
ley in the mid-1970s, I started staying up late, often all 
night, inventing new worlds inside the machines. Solv¬ 
ing problems. Writing the code that argued so strongly 
to be written. 

In The Agony and the Ecstasy , Irving Stone’s bio¬ 
graphical novel of Michelangelo, Stone described 
vividly how Michelangelo released the statues from the 
stone, “breaking the marble spell,” carving from the 
images in his mind. 4 In my most ecstatic moments, 
the software in the computer emerged in the same way. 
Once I had imagined it in my mind I felt that it was 
already there in the machine, waiting to be released. 
Staying up all night seemed a small price to pay to free 
it - to give the ideas concrete form. 
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After a few years at Berkeley I started to send out 
some of the software I had written - an instructional 
Pascal system, Unix utilities, and a text editor called vi 
(which is still, to my surprise, widely used more than 
20 years later) - to others who had similar small PDP- 
11 and VAX minicomputers. These adventures in soft¬ 
ware eventually turned into the Berkeley version of the 
Unix operating system, which became a personal “suc¬ 
cess disaster” - so many people wanted it that I never 
finished my PhD. Instead I got a job working for Darpa 
putting Berkeley Unix on the Internet and fixing it to 
be reliable and to run large research applications well. 
This was all great fun and very rewarding. And, frank¬ 
ly, I saw no robots here, or anywhere near. 

Still, by the early 1980s, I was drowning. The Unix 
releases were very successful, and my little project of 
one soon had money and some staff, but the problem 
at Berkeley was always office space rather than money 
- there wasn’t room for the help the project needed, 
so when the other founders of Sun Microsystems 
showed up I jumped at the chance to join them. At 
Sun, the long hours continued into the early days of 
workstations and personal computers, and I have 
enjoyed participating in the creation of advanced 
microprocessor technologies and Internet technologies 
such as Java and Jini. 

From all this, I trust it is clear that I am not a Lud¬ 
dite. I have always, rather, had a strong belief in the 
value of the scientific search for truth and in the ability 
of great engineering to bring material progress. The 
Industrial Revolution has immeasurably improved 
everyone’s life over the last couple hundred years, and 
I always expected my career to involve the building of 
worthwhile solutions to real problems, one problem 
at a time. 

I have not been disappointed. My work has had more 
impact than I had ever hoped for and has been more 
widely used than I could have reasonably expected. 

I have spent the last 20 years still trying to figure out 
how to make computers as reliable as I want them to 
be (they are not nearly there yet) and how to make 
them simple to use (a goal that has met with even less 
relative success). Despite some progress, the problems 
that remain seem even more daunting. 

But while I was aware of the moral dilemmas sur¬ 
rounding technology’s consequences in fields like 
weapons research, I did not expect that I would confront 
such issues in my own field, or at least not so soon. 


Perhaps! 


it is always hard to see the big¬ 
ger impact while you are in the 
vortex of a change. Failing to understand the conse¬ 
quences of our inventions while we are in the rapture 


of discovery and innovation seems to be a common 
fault of scientists and technologists; we have long been 
driven by the overarching desire to know that is the 
nature of science’s quest, not stopping to notice that the 
progress to newer and more powerful technologies can 
take on a life of its own. 

I have long realized that the big advances in informa¬ 
tion technology come not from the work of computer 
scientists, computer architects, or electrical engineers, 
but from that of physical scientists. The physicists 
Stephen Wolfram and Brosl Hasslacher introduced me, 
in the early 1980s, to chaos theory and nonlinear sys¬ 
tems. In the 1990s, I learned about complex systems 
from conversations with Danny Hillis, the biologist 
Stuart Kauffman, the Nobel-laureate physicist Murray 
Gell-Mann, and others. Most recently, Hasslacher and 
the electrical engineer and device physicist Mark Reed 
have been giving me insight into the incredible possi¬ 
bilities of molecular electronics. 

In my own work, as codesigner of three microproces¬ 
sor architectures - SPARC, picoJava, and MAJC - and 
as the designer of several implementations thereof, I’ve 
been afforded a deep and firsthand acquaintance with 
Moore’s law. For decades, Moore’s law has correctly 
predicted the exponential rate of improvement of semi¬ 
conductor technology. Until last year I believed that the 
rate of advances predicted by Moore’s law might con¬ 
tinue only until roughly 2010, when some physical lim¬ 
its would begin to be reached. It was not obvious to me 
that a new technology would arrive in time to keep 
performance advancing smoothly. 

But because of the recent rapid and radical progress 
in molecular electronics - where individual atoms and 
molecules replace lithographically drawn transistors - 
and related nanoscale technologies, we should be able 
to meet or exceed the Moore’s law rate of progress for 
another 30 years. By 2030, we are likely to be able to 
build machines, in quantity, a million times as power¬ 
ful as the personal computers of today - sufficient to 
implement the dreams of Kurzweil and Moravec. 

As this enormous computing power is combined with 
the manipulative advances of the physical sciences 
and the new, deep understandings in genetics, enor¬ 
mous transformative power is being unleashed. These 
combinations open up the opportunity to completely 
redesign the world, for better or worse: The replicating 
and evolving processes that have been confined to the 
natural world are about to become realms of human 
endeavor. 

In designing software and microprocessors, I have 
never had the feeling that I was designing an intelli¬ 
gent machine. The software and hardware is so fragile 
and the capabilities of the machine to “think” so 
clearly absent that, even as a possibility, this has always 
seemed very far in the future. 
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But now, with the prospect of human-level comput¬ 
ing power in about 30 years, a new idea suggests itself: 
that I may be working to create tools which will enable 
the construction of the technology that may replace our 
species. How do I feel about this? Very uncomfortable. 
Having struggled my entire career to build reliable 
software systems, it seems to me more than likely that 
this future will not work out as well as some people 
may imagine. My personal experience suggests we tend 
to overestimate our design abilities. 

Given the incredible power of these new technolo¬ 
gies, shouldn’t we be asking how we can best coexist 
with them? And if our own extinction is a likely, or 
even possible, outcome of our technological develop¬ 
ment, shouldn’t we proceed with great caution? 


of robotics is, first, that 
intelligent machines 
can do our work for us, allowing us lives of leisure, 
restoring us to Eden. Yet in his history of such ideas, 
Darwin Among the Machines , George Dyson warns: 

“In the game of life and evolution there are three play¬ 
ers at the table: human beings, nature, and machines. 

I am firmly on the side of nature. But nature, I suspect, 
is on the side of the machines.” As we have seen, 
Moravec agrees, believing we may well not survive the 
encounter with the superior robot species. 

How soon could such an intelligent robot be built? 
The coming advances in computing power seem to 
make it possible by 2030. And once an intelligent robot 
exists, it is only a small step to a robot species - to an 
intelligent robot that can make evolved copies of itself. 

A second dream of robotics is that we will gradually 
replace ourselves with our robotic technology, achiev¬ 
ing near immortality by downloading our conscious¬ 
nesses; it is this process that Danny Hillis thinks we 
will gradually get used to and that Ray Kurzweil ele¬ 
gantly details in The Age of Spiritual Machines. (We are 
beginning to see intimations of this in the implantation 
of computer devices into the human body, as illustrated 
on the cover of Wired 8.02.) 

But if we are downloaded into our technology, what 
are the chances that we will thereafter be ourselves or 
even human? It seems to me far more likely that a 
robotic existence would not be like a human one in any 
sense that we understand, that the robots would in no 
sense be our children, that on this path our humanity 
may well be lost. 

Genetic engineering promises to revolutionize agri¬ 
culture by increasing crop yields while reducing the 
use of pesticides; to create tens of thousands of novel 
species of bacteria, plants, viruses, and animals; to 
replace reproduction, or supplement it, with cloning; 
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to create cures for many diseases, increasing our life 
span and our quality of life; and much, much more. 

We now know with certainty that these profound 
changes in the biological sciences are imminent and 
will challenge all our notions of what life is. 

Technologies such as human cloning have in par¬ 
ticular raised our awareness of the profound ethical 
and moral issues we* face. If, for example, we were to 
reengineer ourselves into several separate and unequal 
species using the power of genetic engineering, then 
we would threaten the notion of equality that is the 
very cornerstone of our democracy. 

Given the incredible power of genetic engineering, 
it’s no surprise that there are significant safety issues 
in its use. My friend Amory Lovins recently cowrote, 
along with Hunter Lovins, an editorial that provides 
an ecological view of some of these dangers. Among 
their concerns: that “the new botany aligns the devel¬ 
opment of plants with their economic, not evolutionary, 
success.” (See “A Tale of Two Botanies,” page 247.) 
Amory’s long career has been focused on energy and 
resource efficiency by taking a whole-system view of 
human-made systems; such a whole-system view often 
finds simple, smart solutions to otherwise seemingly 
difficult problems, and is usefully applied here as well. 

After reading the Lovins’ editorial, I saw an op-ed by 
Gregg Easterbrook in The New York Times (November 
19,1999) about genetically engineered crops, under the 
headline: “Food for the Future: Someday, rice will have 
built-in vitamin A. Unless the Luddites win.” 

Are Amory and Hunter Lovins Luddites? Certainly 
not. I believe we all would agree that golden rice, with 
its built-in vitamin A, is probably a good thing, if devel¬ 
oped with proper care and respect for the likely dan¬ 
gers in moving genes across species boundaries. 

Awareness of the dangers inherent in genetic engi¬ 
neering is beginning to grow, as reflected in the Lovins’ 
editorial. The general public is aware of, and uneasy 
about, genetically modified foods, and seems to be 
rejecting the notion that such foods should be permit¬ 
ted to be unlabeled. 

But genetic engineering technology is already very 
far along. As the Lovins note, the USDA has already 
approved about 50 genetically engineered crops for 
unlimited release; more than half of the world’s soy¬ 
beans and a third of its corn now contain genes spliced 
in from other forms of life. 

While there are many important issues here, my own 
major concern with genetic engineering is narrower: 
that it gives the power - whether militarily, acciden¬ 
tally, or in a deliberate terrorist act - to create a White 
Plague. 

The many wonders of nanotechnology were first 
imagined by the Nobel-laureate physicist Richard 
Feynman in a speech he gave in 1959, subsequently 
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published under the title “There’s Plenty of Room at the 
Bottom.” The book that made a big impression on me, 
in the mid-’80s, was Eric Drexler’s Engines of Creation, 
in which he described beautifully how manipulation of 
matter at the atomic level could create a utopian future 
of abundance, where just about everything could be 
made cheaply, and almost any imaginable disease or 
physical problem could be solved using nanotechnology 
and artificial intelligences. 

A subsequent book, Unbounding the Future: The 
Nanotechnology Revolution , which Drexler cowrote, 
imagines some of the changes that might take place in 
a world where we had molecular-level “assemblers.” 
Assemblers could make possible incredibly low-cost 
solar power, cures for cancer and the common cold by 
augmentation of the human immune system, essen¬ 
tially complete cleanup of the environment, incredibly 
inexpensive pocket supercomputers - in fact, any prod¬ 
uct would be manufacturable by assemblers at a cost 
no greater than that of wood - spaceflight more acces¬ 
sible than transoceanic travel today, and restoration of 
extinct species. 

I remember feeling good about nanotechnology after 
reading Engines of Creation. As a technologist, it gave 
me a sense of calm - that is, nanotechnology showed us 
that incredible progress was possible, and indeed per¬ 
haps inevitable. If nanotechnology was our future, then 
I didn’t feel pressed to solve so many problems in the 
present. I would get to Drexler’s utopian future in due 
time; I might as well enjoy life more in the here and 
now. It didn’t make sense, given his vision, to stay up 
all night, all the time. 

Drexler’s vision also led to a lot of good fun. I would 
occasionally get to describe the wonders of nano¬ 
technology to others who had not heard of it. After 
teasing them with all the things Drexler described 
I would give a homework assignment of my own: “Use 
nanotechnology to create a vampire; for extra credit 
create an antidote.” 

With these wonders came clear dangers, of which 
I was acutely aware. As I said at a nanotechnology 
conference in 1989, “We can’t simply do our science 
and not worry about these ethical issues.” 5 But my 
subsequent conversations with physicists convinced 
me that nanotechnology might not even work - or, 
at least, it wouldn’t work anytime soon. Shortly there¬ 
after I moved to Colorado, to a skunk works I had set 
up, and the focus of my work shifted to software for 
the Internet, specifically on ideas that became Java 
and Jini. 

Then, last summer, Brosl Hasslacher told me that 
nanoscale molecular electronics was now practical. 

This was new news, at least to me, and I think to many 
people - and it radically changed my opinion about 
nanotechnology. It sent me back to Engines of Creation. 


Rereading Drexler’s work after more than 10 years, 

I was dismayed to realize how little I had remembered 
of its lengthy section called “Dangers and Hopes,” 
including a discussion of how nanotechnologies can 
become “engines of destruction.” Indeed, in my reread¬ 
ing of this cautionary material today, I am struck by 
how naive some of Drexler’s safeguard proposals seem, 
and how much greater I judge the dangers to be now 
than even he seemed to then. (Having anticipated and 
described many technical and political problems with 
nanotechnology, Drexler started the Foresight Institute 
in the late 1980s “to help prepare society for antici¬ 
pated advanced technologies” - most important, nano¬ 
technology.) 

The enabling breakthrough to assemblers seems 
quite likely within the next 20 years. Molecular elec¬ 
tronics - the new subfield of nanotechnology where 
individual molecules are circuit elements - should 
mature quickly and become enormously lucrative 
within this decade, causing a large incremental invest¬ 
ment in all nanotechnologies. 

Unfortunately, as with nuclear technology, it is far 
easier to create destructive uses for nanotechnology 
than constructive ones. Nanotechnology has clear 
military and terrorist uses, and you need not be suici¬ 
dal to release a massively destructive nanotechnologi¬ 
cal device - such devices can be built to be selectively 
destructive, affecting, for example, only a certain geo¬ 
graphical area or a group of people who are genetically 
distinct. 

An immediate consequence of the Faustian bargain 
in obtaining the great power of nanotechnology is that 
we run a grave risk - the risk that we might destroy the 
biosphere on which all life depends. 

As Drexler explained: 

"Plants" with "leaves" no more efficient than today's solar 
cells could out-compete real plants, crowding the biosphere 
with an inedible foliage. Tough omnivorous "bacteria" could 
out-compete real bacteria:They could spread like blowing 
pollen, replicate swiftly, and reduce the biosphere to dust in 
a matter of days. Dangerous replicators could easily be too 
tough, small, and rapidly spreading to stop - at least if we 
make no preparation. We have trouble enough controlling 
viruses and fruit flies. 

Among the cognoscenti of nanotechnology, this threat has 
become known as the "gray goo problem/'Though masses of 
uncontrolled replicators need not be gray or gooey, the term 
"gray goo" emphasizes that replicators able to obliterate life 
might be less inspiring than a single species of crabgrass. 

They might be superior in an evolutionary sense, but this need 
not make them valuable. 

The gray goo threat makes one thing perfectly clear: 

We cannot afford certain kinds of accidents with replicating 
assemblers. 
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A Tale of Two Botanies 


Plants,! 


shaped into incredible diversity 
r by 3.8 billion years of evolution, 
make possible all life and are resilient against 
almost any threat - except human destructiveness. 
From botany came the genetics of Mendel and 
Lamarck, formalizing the patient plant-breeding 
that created 10,000 years of agriculture. 

Now, however, in the name of feeding a growing 
human populations completely different kind of 
botany, in the Cartesian tradition of reducing 
complex wholes to simple parts, strives to alter 
isolated genes while disregarding the interactive 
totality of ecosystems. Its ambition is to replace 
nature's wisdom with people's cleverness; to treat 
nature not as model and mentor but as a set of 
limits to be evaded when inconvenient; not to 
study nature but to restructure it. 

The new botany aligns the development of 
plants with their economic, not evolutionary, suc¬ 
cess: survival not of the fittest but of the fattest. 
High-yield, open-pollinated seeds abound; the new 
crops were created not because they're productive 
but because they're patentable.Their economic 
value is oriented not toward helping subsistence 
farmers to feed themselves but toward feeding 
more livestock for the already overfed rich. Most 
worryingly,the transformation of plant genetics 
is being accelerated from the measured pace of 
biological evolution to the speed of next quarter's 
earnings report. Such haste makes it impossible 
to foresee and forestall: Unintended consequen¬ 
ces appear only later, when they may not be 
fixable, because novel lifeforms aren't recallable. 

In nature, all experiments are rigorously tested 
over eons. Single mutations venture into an unfor¬ 
giving ecosystem and test their mettle. What's 
alive today is what worked; only successes yield 
progeny. But in the brave new world of artifice, 
organisms are briefly tested by their creators in 
laboratory and field, then mass-marketed world¬ 
wide. The USDA has already approved about 50 
genetically engineered crops for unlimited release; 
US researchers have tested about 4,500 more. 

Over half the world's soybeans and a third of the 
corn now contain genes spliced in from other 
forms of life. You've probably eaten some lately - 
unwittingly.The official assumption is that they're 
different enough to patent but similar enough to 
make identical food; Europe's insistence on label¬ 
ing, to let people choose what they're eating, is 
considered an irrational barrier to free trade. 



Traditional agronomy transfers genes between 
plants whose kinship lets them interbreed.The 
new botany mechanically transfers genes between 
organisms that can never mate naturally: An anti¬ 
freeze gene from a fish becomes part of a straw¬ 
berry. Such patchwork, done by people who've 
seldom studied evolutionary biology and ecology, 
uses so-called "genetic engineering" - a double 
misnomer. It moves genes but is not about genet- 
ics."Engineering" implies understanding of the 
causal mechanisms that link actions to effects, 
but nobody understands the mechanisms by 
which genes, interacting with each other and the 
environment, express traits.Transgenic manipula¬ 
tion inserts foreign genes into random locations 
in a plant's DNA to see what happens.That's not 
engineering; it's the industrialization of life by 
people with a narrow understanding of it. 

The results, too, are more worrisome than those 
of mere mechanical tinkering, because unlike 
mechanical contrivances, genetically modified 
organisms reproduce, genes spread, and mistakes 
literally take on a life of their own. Herbicide-resis¬ 
tance genes may escape to make "superweeds." 
Insecticide-making genes may kill beyond their 
intended targets. Both these problems have 
already occurred; their ecological effects are not 
yet known. Among other recent unpleasant sur¬ 
prises, spliced genes seem unusually likely to 
spread to other organisms. Canola pollen can waft 
spliced genes more than a mile, and common 
crops can hybridize with completely unrelated 
weeds. Gene-spliced Bt insecticide in corn pollen 
kills monarch butterflies; that insecticide, unlike its 
natural forbear, can build up in soil; and corn bor¬ 
ers' resistance to it is apparently a dominant trait, 
so planned anti-resistance procedures won't work. 


By Amory B. Lovins and L. Hunter Lovins 


It could get worse. Division into species seems 
to be nature's way of keeping pathogens in a box 
where they behave properly (they learn that it's a 
bad strategy to kill your host).Transgenics may let 
pathogens vault the species barrier and enter new 
realms where they have no idea how to behave. 
It's so hard to eradicate an unwanted wild gene 
that we've intentionally done it only once - with 
the smallpox virus. 

Since evolution is a fundamental process, it 
must occur at every scale at which it's physically 
possible, down to and including the nanoeco¬ 
system of the genome. It's unwise to assume, as 
"genetic engineers"generally do, that 90-plus per¬ 
cent of the genome is "garbage" or "junk" because 
they don't know its function.That mysterious, 
messy, ancient stuff is the context that influences 
how genes express traits. It's the genetic version 
of biodiversity, which in larger ecosystems is the 
source of resilience and endurance. 

Transgenics is showing disturbing historical 
parallels to another problematic invention, nuclear 
fission. In both enterprises, technical ability has 
evolved faster than social institutions; skill has 
outrun wisdom. Both have overlooked fundamen¬ 
tals, often from other disciplines wrongly deemed 
irrelevant. Both have overreached - too far, too 
fast, too uncritical. 

Our key choices now are not between unwel¬ 
come alternatives - nuclear power or freezing in 
the dark, transgenic crops or starvation - but 
between those bad choices and attractive ones 
outside the orthodoxy. For crops, the best choice 
would be fairer distribution of food grown by a 
respectful and biologically informed agriculture 
that stops treating soil like dirt. But sound choices 
tend to emerge and get adopted in time only if we 
take seriously the discipline of mindful markets 
and the wisdom of informed democracy. Botanists 
have a professional duty to help us all understand 
the vital differences between biology and biotech¬ 
nology - between the foundations of their tradi¬ 
tional science and the scientifically immature but 
commercially hell-for-leather enterpriser billion 
times younger, that aims to replace it. ■ m 

Amory Lovins, a physicist and MacArthur Fellow, 
and Hunter Lovins, a lawyer and social scientist, are 
cofounders of Rocky Mountain Institute, the copy¬ 
right holder. An unabridged version is available at 
www.rmi.org/biotechnology/twobotanies.html. 
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Gray goo would surely be a depressing ending to our 
human adventure on Earth, far worse than mere fire or 
ice, and one that could stem from a simple laboratory 
accident. 6 Oops. 


it 


most of all the power of destructive self¬ 
replication in genetics, nanotechnology, and 
robotics (GNR) that should give us pause. Self-replica¬ 
tion is the modus operandi of genetic engineering, 
which uses the machinery of the cell to replicate its 
designs, and the prime danger underlying gray goo in 
nanotechnology. Stories of run-amok robots like the 
Borg, replicating or mutating to escape from the ethical 
constraints imposed on them by their creators, are well 
established in our science fiction books and movies. It 
is even possible that self-replication may be more fun¬ 
damental than we thought, and hence harder - or even 
impossible - to control. A recent article by Stuart 
Kauffman in Nature titled “Self-Replication: Even Pep¬ 
tides Do It” discusses the discovery that a 32-amino- 
acid peptide can “autocatalyse its own synthesis.” We 
don’t know how widespread this ability is, but Kauff¬ 
man notes that it may hint at “a route to self-repro¬ 
ducing molecular systems on a basis far wider than 
Watson-Crick base-pairing.” 7 

In truth, we have had in hand for years clear warn¬ 
ings of the dangers inherent in widespread knowledge 
of GNR technologies - of the possibility of knowledge 
alone enabling mass destruction. But these warnings 
haven’t been widely publicized; the public discussions 
have been clearly inadequate. There is no profit in pub¬ 
licizing the dangers. 

The nuclear, biological, and chemical (NBC) technolo¬ 
gies used in 20th-century weapons of mass destruction 
were and are largely military, developed in government 
laboratories. In sharp contrast, the 21st-century GNR 
technologies have clear commercial uses and are being 
developed almost exclusively by corporate enterprises. 
In this age of triumphant commercialism, technology - 
with science as its handmaiden - is delivering a series 
of almost magical inventions that are the most phe¬ 
nomenally lucrative ever seen. We are aggressively 
pursuing the promises of these new technologies 
within the now-unchallenged system of global capital¬ 
ism and its manifold financial incentives and competi¬ 
tive pressures. 


This is the first moment in the history of our planet when any 
species, by its own voluntary actions, has become a danger to 
itself - as well as to vast numbers of others. 

It might be a familiar progression, transpiring on many 


worlds - a planet, newly formed, placidly revolves around its 
star; life slowly forms; a kaleidoscopic procession of creatures 
evolves; intelligence emerges which, at least up to a point, 
confers enormous survival value; and then technology is 
invented. It dawns on them that there are such things as laws 
of Nature, that these laws can be revealed by experiment, and 
that knowledge of these laws can be made both to save and to 
take lives, both on unprecedented scales. Science, they recog¬ 
nize, grants immense powers. In a flash, they create world- 
altering contrivances. Some planetary civilizations see their 
way through, place limits on what may and what must not be 
done, and safely pass through the time of perils. Others, not so 
lucky or so prudent, perish. 

That is Carl Sagan, writing in 1994, in Pale Blue Dot , 
a book describing his vision of the human future in 
space. I am only now realizing how deep his insight 
was, and how sorely I miss, and will miss, his voice. 

For all its eloquence, Sagan’s contribution was not least 
that of simple common sense - an attribute that, along 
with humility, many of the leading advocates of the 
21st-century technologies seem to lack. 

I remember from my childhood that my grandmother 
was strongly against the overuse of antibiotics. She had 
worked since before the first World War as a nurse and 
had a commonsense attitude that taking antibiotics, 
unless they were absolutely necessary, was bad for you. 

It is not that she was an enemy of progress. She saw 
much progress in an almost 70-year nursing career; 
my grandfather, a diabetic, benefited greatly from the 
improved treatments that became available in his life¬ 
time. But she, like many levelheaded people, would 
probably think it greatly arrogant for us, now, to be 
designing a robotic “replacement species,” when we 
obviously have so much trouble making relatively sim¬ 
ple things work, and so much trouble managing - or 
even understanding - ourselves. 

I realize now that she had an awareness of the 
nature of the order of life, and of the necessity of liv¬ 
ing with and respecting that order. With this respect 
comes a necessary humility that we, with our early- 
21st-century chutzpah, lack at our peril. The common- 
sense view, grounded in this respect, is often right, in 
advance of the scientific evidence. The clear fragility 
and inefficiencies of the human-made systems we have 
built should give us all pause; the fragility of the sys¬ 
tems I have worked on certainly humbles me. 

We should have learned a lesson from the making 
of the first atomic bomb and the resulting arms race. 
We didn’t do well then, and the parallels to our current 
situation are troubling. 

The effort to build the first atomic bomb was led by 
the brilliant physicist J. Robert Oppenheimer. Oppen- 
heimer was not naturally interested in politics but 
became painfully aware of what he perceived as the 
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grave threat to Western civilization from the Third 
Reich, a threat surely grave because of the possibility 
that Hitler might obtain nuclear weapons. Energized 
by this concern, he brought his strong intellect, passion 
for physics, and charismatic leadership skills to Los 
Alamos and led a rapid and successful effort by an 
incredible collection of great minds to quickly invent 
the bomb. 

What is striking is how this effort continued so natu¬ 
rally after the initial impetus was removed. In a meet¬ 
ing shortly after V-E Day with some physicists who 
felt that perhaps the effort should stop, Oppenheimer 
argued to continue. His stated reason seems a bit 
strange: not because of the fear of large casualties from 
an invasion of Japan, but because the United Nations, 
which was soon to be formed, should have foreknowl¬ 
edge of atomic weapons. A more likely reason the proj¬ 
ect continued is the momentum that had built up - the 
first atomic test, Trinity, was nearly at hand. 

We know that in preparing this first atomic test the 
physicists proceeded despite a large number of possible 
dangers. They were initially worried, based on a calcu¬ 
lation by Edward Teller, that an atomic explosion might 
set fire to the atmosphere. A revised calculation 
reduced the danger of destroying the world to a three- 
in-a-million chance. (Teller says he was later able to 
dismiss the prospect of atmospheric ignition entirely.) 
Oppenheimer, though, was sufficiently concerned about 
the result of Trinity that he arranged for a possible 
evacuation of the southwest part of the state of New 
Mexico. And, of course, there was the clear danger of 
starting a nuclear arms race. 

Within a month of that first, successful test, two 
atomic bombs destroyed Hiroshima and Nagasaki. 

Some scientists had suggested that the bomb simply be 
demonstrated, rather than dropped on Japanese cities - 
saying that this would greatly improve the chances for 
arms control after the war - but to no avail. With the 
tragedy of Pearl Harbor still fresh in Americans’ minds, 
it would have been very difficult for President Truman 
to order a demonstration of the weapons rather than 
use them as he did - the desire to quickly end the war 
and save the lives that would have been lost in any 
invasion of Japan was very strong. Yet the overriding 
truth was probably very simple: As the physicist Free¬ 
man Dyson later said, “The reason that it was dropped 
was just that nobody had the courage or the foresight 
to say no.” 

It’s important to realize how shocked the physicists 
were in the aftermath of the bombing of Hiroshima, on 
August 6,1945. They describe a series of waves of emo¬ 
tion: first, a sense of fulfillment that the bomb worked, 
then horror at all the people that had been killed, and 
then a convincing feeling that on no account should 
another bomb be dropped. Yet of course another bomb 
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was dropped, on Nagasaki, only three days after the 
bombing of Hiroshima. 

In November 1945, three months after the atomic 
bombings, Oppenheimer stood firmly behind the sci¬ 
entific attitude, saying, “It is not possible to be a scien¬ 
tist unless you believe that the knowledge of the world, 
and the power which this gives, is a thing which is of 
intrinsic value to humanity, and that you are using it to 
help in the spread of knowledge and are willing to take 
the consequences.” 

Oppenheimer went on to work, with others, on the 
Acheson-Lilienthal report, which, as Richard Rhodes 
says in his recent book Visions of Technology , “found 
a way to prevent a clandestine nuclear arms race 
without resorting to armed world government”; their 
suggestion was a form of relinquishment of nuclear 
weapons work by nation-states to an international 
agency. 

This proposal led to the Baruch Plan, which was 
submitted to the United Nations in June 1946 but 
never adopted (perhaps because, as Rhodes suggests, 
Bernard Baruch had “insisted on burdening the plan 
with conventional sanctions,” thereby inevitably doom¬ 
ing it, even though it would “almost certainly have 
been rejected by Stalinist Russia anyway”). Other 
efforts to promote sensible steps toward international¬ 
izing nuclear power to prevent an arms race ran afoul 
either of US politics and internal distrust, or distrust 
by the Soviets. The opportunity to avoid the arms race 
was lost, and very quickly. 

Two years later, in 1948, Oppenheimer seemed to 
have reached another stage in his thinking, saying, 

“In some sort of crude sense which no vulgarity, no 
humor, no overstatement can quite extinguish, the 
physicists have known sin; and this is a knowledge 
they cannot lose.” 

In 1949, the Soviets exploded an atom bomb. By 1955, 
both the US and the Soviet Union had tested hydrogen 
bombs suitable for delivery by aircraft. And so the 
nuclear arms race began. 

Nearly 20 years ago, in the documentary The Day 
After Trinity ; Freeman Dyson summarized the scientific 
attitudes that brought us to the nuclear precipice: 

“I have felt it myself. The glitter of nuclear weapons. 
It is irresistible if you come to them as a scientist. To 
feel it’s there in your hands, to release this energy that 
fuels the stars, to let it do your bidding. To perform 
these miracles, to lift a million tons of rock into the sky. 
It is something that gives people an illusion of illimit¬ 
able power, and it is, in some ways, responsible for all 
our troubles - this, what you might call technical arro¬ 
gance, that overcomes people when they see what they 
can do with their minds.” 8 

Now, as then, we are creators of new technologies 
and stars of the imagined future, driven - this time by 
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9 This estimate is in Leslie's 
book The End of the World: 
The Science and Ethics gf\ □ 
Human Extinction ,where he 
jigtesthat the probability of 
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drtkr^s Doomsday Argu- 
mentWWch fs; J briefly;that 
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Wdrvjty4 fgrmany more 
centUrleihet atbnecoloriize 
the galaxy. Carter's dooms¬ 
day argument doesn't^ □ 
generate any risk estimates 
just by itself. It is an argu¬ 
ment for revising the 
estimates which we gener- 
ate when we consider , □ 
various possible dangers." 
iKoutlgdge, 1996:1,3,145.) 

10 Clarke, Arthur C. 
"Presidents, Experts, and lJ 
Asteroids," Science,hne 5, 
1998, Reprinted as "Science 
artd Society" in Greef/^s, □ 
Cgrbon-Based Bipeds! 
Collected Essays, 1934-1998. 
§. Martini Press, 1999:526. 
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11 And, as David Forrest 

suggests in his paper 
"Regulating Nanotech- 
nology Development," 
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to regulation it would be . 
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PPeiitg internalize the cost 
gf the ris’kidestruction 
of the biosphere), so theo¬ 
retically the activity of 
developing nanotechnology 
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taken." Forrest's analysis 
leaves us with only govern¬ 
ment regulation to protect 
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great financial rewards and global competition - 
despite the clear dangers, hardly evaluating what it 
may be like to try to live in a world that is the realistic 
outcome of what we are creating and imagining. 


m The Bulletin of the Atomic Scien¬ 
tists began putting a Doomsday 
Clock on its cover. For more than 50 years, it has 
shown an estimate of the relative nuclear danger we 
have faced, reflecting the changing international condi¬ 
tions. The hands on the clock have moved 15 times and 
today, standing at nine minutes to midnight, reflect 
continuing and real danger from nuclear weapons. 

The recent addition of India and Pakistan to the list of 
nuclear powers has increased the threat of failure of 
the nonproliferation goal, and this danger was reflected 
by moving the hands closer to midnight in 1998. 

In our time, how much danger do we face, not just 
from nuclear weapons, but from all of these technolo¬ 
gies? How high are the extinction risks? 

The philosopher John Leslie has studied this ques¬ 
tion and concluded that the risk of human extinction 
is at least 30 percent, 9 while Ray Kurzweil believes we 
have “a better than even chance of making it through,” 
with the caveat that he has “always been accused of 
being an optimist.” Not only are these estimates not 
encouraging, but they do not include the probability of 
many horrid outcomes that lie short of extinction. 

Faced with such assessments, some serious people 
are already suggesting that we simply move beyond 
Earth as quickly as possible. We would colonize the 
galaxy using von Neumann probes, which hop from 
star system to star system, replicating as they go. This 
step will almost certainly be necessary 5 billion years 
from now (or sooner if our solar system is disastrously 
impacted by the impending collision of our galaxy with 
the Andromeda galaxy within the next 3 billion years), 
but if we take Kurzweil and Moravec at their word it 
might be necessary by the middle of this century. 

What are the moral implications here? If we must 
move beyond Earth this quickly in order for the species 
to survive, who accepts the responsibility for the fate of 
those (most of us, after all) who are left behind? And 
even if we scatter to the stars, isn’t it likely that we may 
take our problems with us or find, later, that they have 
followed us? The fate of our species on Earth and our 
fate in the galaxy seem inextricably linked. 

Another idea is to erect a series of shields to defend 
against each of the dangerous technologies. The Strate¬ 
gic Defense Initiative, proposed by the Reagan adminis¬ 
tration, was an attempt to design such a shield against 
the threat of a nuclear attack from the Soviet Union. 

But as Arthur C. Clarke, who was privy to discussions 
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about the project, observed: “Though it might be possi¬ 
ble, at vast expense, to construct local defense systems 
that would ‘only’ let through a few percent of ballistic 
missiles, the much touted idea of a national umbrella 
was nonsense. Luis Alvarez, perhaps the greatest exper¬ 
imental physicist of this century, remarked to me that 
the advocates of such schemes were ‘very bright guys 
with no common sense.’ ” 

Clarke continued: “Looking into my often cloudy 
crystal ball, I suspect that a total defense might indeed 
be possible in a century or so. But the technology 
involved would produce, as a by-product, weapons so 
terrible that no one would bother with anything as 
primitive as ballistic missiles.” 10 

In Engines of Creation , Eric Drexler proposed that 
we build an active nanotechnological shield - a form 
of immune system for the biosphere - to defend against 
dangerous replicators of all kinds that might escape 
from laboratories or otherwise be maliciously created. 
But the shield he proposed would itself be extremely 
dangerous - nothing could prevent it from developing 
autoimmune problems and attacking the biosphere 
itself. 11 

Similar difficulties apply to the construction of 
shields against robotics and genetic engineering. These 
technologies are too powerful to be shielded against 
in the time frame of interest; even if it were possible 
to implement defensive shields, the side effects of their 
development would be at least as dangerous as the 
technologies we are trying to protect against. 

These possibilities are all thus either undesirable or 
unachievable or both. The only realistic alternative I 
see is relinquishment: to limit development of the tech¬ 
nologies that are too dangerous, by limiting our pursuit 
of certain kinds of knowledge. 

Yes, I know, knowledge is good, as is the search for 
new truths. We have been seeking knowledge since 
ancient times. Aristotle opened his Metaphysics with the 
simple statement: “All men by nature desire to know.” 
We have, as a bedrock value in our society, long agreed 
on the value of open access to information, and recog¬ 
nize the problems that arise with attempts to restrict 
access to and development of knowledge. In recent 
times, we have come to revere scientific knowledge. 

But despite the strong historical precedents, if open 
access to and unlimited development of knowledge 
henceforth puts us all in clear danger of extinction, 
then common sense demands that we reexamine even 
these basic, long-held beliefs. 

It was Nietzsche who warned us, at the end of the 
19th century, not only that God is dead but that “faith 
in science, which after all exists undeniably, cannot 
owe its origin to a calculus of utility; it must have 
originated in spite of the fact that the disutility and 
dangerousness of the ‘will to truth,’ of ‘truth at any 
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price’ is proved to it constantly.” It is this further 
danger that we now fully face - the consequences of 
our truth-seeking. The truth that science seeks can 
certainly be considered a dangerous substitute for 
God if it is likely to lead to our extinction. 

If we could agree, as a species, what we wanted, 
where we were headed, and why, then we would make 
our future much less dangerous - then we might 
understand what we can and should relinquish. Other¬ 
wise, we can easily imagine an arms race developing 
over GNR technologies, as it did with the NBC tech¬ 
nologies in the 20th century. This is perhaps the great¬ 
est risk, for once such a race begins, it’s very hard to 
end it. This time - unlike during the Manhattan Project 
- we aren’t in a war, facing an implacable enemy that 
is threatening our civilization; we are driven, instead, 
by our habits, our desires, our economic system, and 
our competitive need to know. 

I believe that we all wish our course could be deter¬ 
mined by our collective values, ethics, and morals. If 
we had gained more collective wisdom over the past 
few thousand years, then a dialogue to this end would 
be more practical, and the incredible powers we are 
about to unleash would not be nearly so troubling. 

One would think we might be driven to such a 
dialogue by our instinct for self-preservation. Individu¬ 
als clearly have this desire, yet as a species our behav¬ 
ior seems to be not in our favor. In dealing with the 
nuclear threat, we often spoke dishonestly to ourselves 
and to each other, thereby greatly increasing the risks. 
Whether this was politically motivated, or because we 
chose not to think ahead, or because when faced with 
such grave threats we acted irrationally out of fear, 

I do not know, but it does not bode well. 

The new Pandora’s boxes of genetics, nanotechnology, 
and robotics are almost open, yet we seem hardly to 
have noticed. Ideas can’t be put back in a box; unlike 
uranium or plutonium, they don’t need to be mined 
and refined, and they can be freely copied. Once they 
are out, they are out. Churchill remarked, in a famous 
left-handed compliment, that the American people and 
their leaders “invariably do the right thing, after they 
have examined every other alternative.” In this case, 
however, we must act more presciently, as to do the 
right thing only at last may be to lose the chance to 
do it at all. 


As Thorea 


said, “We do not ride 
on the railroad; it 
rides upon us”; and this is what we must fight, in our 
time. The question is, indeed, Which is to be master? 
Will we survive our technologies? 

We are being propelled into this new century with 


no plan, no control, no brakes. Have we already gone 
too far down the path to alter course? I don’t believe so, 
but we aren’t trying yet, and the last chance to assert 
control - the fail-safe point - is rapidly approaching. 

We have our first pet robots, as well as commercially 
available genetic engineering techniques, and our 
nanoscale techniques are advancing rapidly. While the 
development of these technologies proceeds through 
a number of steps, it isn’t necessarily the case - as hap¬ 
pened in the Manhattan Project and the Trinity test - 
that the last step in proving a technology is large and 
hard. The breakthrough to wild self-replication in 
robotics, genetic engineering, or nanotechnology could 
come suddenly, reprising the surprise we felt when we 
learned of the cloning of a mammal. 

And yet I believe we do have a strong and solid basis 
for hope. Our attempts to deal with weapons of mass 
destruction in the last century provide a shining exam¬ 
ple of relinquishment for us to consider: the unilateral 
US abandonment, without preconditions, of the devel¬ 
opment of biological weapons. This relinquishment 
stemmed from the realization that while it would take 
an enormous effort to create these terrible weapons, 
they could from then on easily be duplicated and fall 
into the hands of rogue nations or terrorist groups. 

The clear conclusion was that we would create addi¬ 
tional threats to ourselves by pursuing these weapons, 
and that we would be more secure if we did not pursue 
them. We have embodied our relinquishment of bio¬ 
logical and chemical weapons in the 1972 Biological 
Weapons Convention (BWC) and the 1993 Chemical 
Weapons Convention (CWC). 12 

As for the continuing sizable threat from nuclear 
weapons, which we have lived with now for more than 
50 years, the US Senate’s recent rejection of the Com¬ 
prehensive Test Ban Treaty makes it clear relinquishing 
nuclear weapons will not be politically easy. But we 
have a unique opportunity, with the end of the Cold 
War, to avert a multipolar arms race. Building on the 
BWC and CWC relinquishments, successful abolition 
of nuclear weapons could help us build toward a habit 
of relinquishing dangerous technologies. (Actually, by 
getting rid of all but 100 nuclear weapons worldwide - 
roughly the total destructive power of World War II and 
a considerably easier task - we could eliminate this 
extinction threat. 13 ) 

Verifying relinquishment will be a difficult problem, 
but not an unsolvable one. We are fortunate to have 
already done a lot of relevant work in the context of 
the BWC and other treaties. Our major task will be 
to apply this to technologies that are naturally much 
more commercial than military. The substantial need 
here is for transparency, as difficulty of verification is 
directly proportional to the difficulty of distinguishing 
relinquished from legitimate activities. 
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I frankly believe that the situation in 1945 was sim¬ 
pler than the one we now face: The nuclear technolo¬ 
gies were reasonably separable into commercial and 
military uses, and monitoring was aided by the nature 
of atomic tests and the ease with which radioactivity 
could be measured. Research on military applications 
could be performed at national laboratories such as Los 
Alamos, with the results kept secret as long as possible. 

The GNR technologies do not divide clearly into 
commercial and military uses; given their potential 
in the market, it’s hard to imagine pursuing them only 
in national laboratories. With their widespread com¬ 
mercial pursuit, enforcing relinquishment will require 
a verification regime similar to that for biological 
weapons, but on an unprecedented scale. This, inevi¬ 
tably, will raise tensions between our individual privacy 
and desire for proprietary information, and the need 
for verification to protect us all. We will undoubtedly 
encounter strong resistance to this loss of privacy and 
freedom of action. 

Verifying the relinquishment of certain GNR tech¬ 
nologies will have to occur in cyberspace as well as at 
physical facilities. The critical issue will be to make the 
necessary transparency acceptable in a world of propri¬ 
etary information, presumably by providing new forms 
of protection for intellectual property. 

Verifying compliance will also require that scientists 
and engineers adopt a strong code of ethical conduct, 
resembling the Hippocratic oath, and that they have 
the courage to whistleblow as necessary, even at high 
personal cost. This would answer the call - 50 years 
after Hiroshima - by the Nobel laureate Hans Bethe, 
one of the most senior of the surviving members of the 
Manhattan Project, that all scientists “cease and desist 
from work creating, developing, improving, and man¬ 
ufacturing nuclear weapons and other weapons of 
potential mass destruction.” 14 In the 21st century, this 
requires vigilance and personal responsibility by those 
who would work on both NBC and GNR technologies 
to avoid implementing weapons of mass destruction 
and knowledge-enabled mass destruction. 


also said that we will be 
“rich in proportion to the 
number of things which we can afford to let alone.” 

We each seek to be happy, but it would seem worth¬ 
while to question whether we need to take such a high 
risk of total destruction to gain yet more knowledge 
and yet more things; common sense says that there is 
a limit to our material needs - and that certain knowl¬ 
edge is too dangerous and is best forgone. 

Neither should we pursue near immortality without 
considering the costs, without considering the com¬ 


mensurate increase in the risk of extinction. Immortal¬ 
ity, while perhaps the original, is certainly not the only 
possible utopian dream. 

I recently had the good fortune to meet the distin¬ 
guished author and scholar Jacques Attali, whose book 
Lignes d’horizons (.Millennium , in the English transla¬ 
tion) helped inspire the Java and Jini approach to the 
coming age of pervasive computing, as previously 
described in this magazine. In his new book Fraternites, 
Attali describes how our dreams of utopia have changed 
over time: 

“At the dawn of societies, men saw their passage on 
Earth as nothing more than a labyrinth of pain, at the 
end of which stood a door leading, via their death, to 
the company of gods and to Eternity. With the Hebrews 
and then the Greeks, some men dared free themselves 
from theological demands and dream of an ideal City 
where Liberty would flourish. Others, noting the evolu¬ 
tion of the market society, understood that the liberty 
of some would entail the alienation of others, and they 
sought Equality .” 

Jacques helped me understand how these three 
different utopian goals exist in tension in our society 
today. He goes on to describe a fourth utopia, Fraternity , 
whose foundation is altruism. Fraternity alone associ¬ 
ates individual happiness with the happiness of others, 
affording the promise of self-sustainment. 

This crystallized for me my problem with Kurzweil’s 
dream. A technological approach to Eternity - near 
immortality through robotics - may not be the most 
desirable utopia, and its pursuit brings clear dangers. 
Maybe we should rethink our utopian choices. 

Where can we look for a new ethical basis to set 
our course? I have found the ideas in the book Ethics 
for the New Millennium, by the Dalai Lama, to be very 
helpful. As is perhaps well known but little heeded, 
the Dalai Lama argues that the most important thing 
is for us to conduct our lives with love and compassion 
for others, and that our societies need to develop a 
stronger notion of universal responsibility and of our 
interdependency; he proposes a standard of positive 
ethical conduct for individuals and societies that seems 
consonant with Attali’s Fraternity utopia. 

The Dalai Lama further argues that we must under¬ 
stand what it is that makes people happy, and acknowl¬ 
edge the strong evidence that neither material progress 
nor the pursuit of the power of knowledge is the key - 
that there are limits to what science and the scientific 
pursuit alone can do. 

Our Western notion of happiness seems to come 
from the Greeks, who defined it as “the exercise of vital 
powers along lines of excellence in a life affording 
them scope.” 15 

Clearly, we need to find meaningful challenges 
and sufficient scope in our lives if we are to be happy 
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in whatever is to come. But I believe we must find 
alternative outlets for our creative forces, beyond the 
culture of perpetual economic growth; this growth has 
largely been a blessing for several hundred years, but 
it has not brought us unalloyed happiness, and we 
must now choose between the pursuit of unrestricted 
and undirected growth through science and technology 
and the clear accompanying dangers. 


it 


more than a year since 
my first encounter with Ray 


Kurzweil and John Searle. I see around me cause 
for hope in the voices for caution and relinquish¬ 
ment and in those people I have discovered who 
are as concerned as I am about our current predica¬ 
ment. I feel, too, a deepened sense of personal re¬ 
sponsibility - not for the work I have already done, 
but for the work that I might yet do, at the confluence 
of the sciences. 

But many other people who know about the dangers 
still seem strangely silent. When pressed, they trot 
out the “this is nothing new” riposte - as if awareness 
of what could happen is response enough. They tell 
me, There are universities filled with bioethicists 
who study this stuff all day long. They say, All this 
has been written about before, and by experts. They 
complain, Your worries and your arguments are 
already old hat. 

I don’t know where these people hide their fear. As 
an architect of complex systems I enter this arena as 
a generalist. But should this diminish my concerns? 

I am aware of how much has been written about, talked 
about, and lectured about so authoritatively. But does 
this mean it has reached people? Does this mean we 
can discount the dangers before us? 

Knowing is not a rationale for not acting. Can we 
doubt that knowledge has become a weapon we wield 
against ourselves? 

The experiences of the atomic scientists clearly show 
the need to take personal responsibility, the danger 
that things will move too fast, and the way in which 
a process can take on a life of its own. We can, as they 
did, create insurmountable problems in almost no time 
flat. We must do more thinking up front if we are not to 
be similarly surprised and shocked by the consequences 
of our inventions. 

My continuing professional work is on improving 
the reliability of software. Software is a tool, and as 
a toolbuilder I must struggle with the uses to which 
the tools I make are put. I have always believed that 
making software more reliable, given its many uses, 
will make the world a safer and better place; if I 
were to come to believe the opposite, then I would be 


morally obligated to stop this work. 1 can now imagine 
such a day may come. 

This all leaves me not angry but at least a bit melan¬ 
cholic. Henceforth, for me, progress will be somewhat 
bittersweet. 


)( 


remember the beautiful penulti¬ 
mate scene in Manhattan where 


Woody Allen is lying on his couch and talking into a 
tape recorder? He is writing a short story about people 
who are creating unnecessary, neurotic problems 
for themselves, because it keeps them from dealing 
with more unsolvable, terrifying problems about the 
universe. 

He leads himself to the question, “Why is life worth 
living?” and to consider what makes it worthwhile 
for him: Groucho Marx, Willie Mays, the second 
movement of the Jupiter Symphony, Louis Armstrong’s 
recording of “Potato Head Blues,” Swedish movies, 
Flaubert’s Sentimental Education , Marlon Brando, 
Frank Sinatra, the apples and pears by Cezanne, the 
crabs at Sam Wo’s, and, finally, the showstopper: his 
love Tracy’s face. 

Each of us has our precious things, and as we care 
for them we locate the essence of our humanity. In the 
end, it is because of our great capacity for caring that 
I remain optimistic we will confront the dangerous 
issues now before us. 

My immediate hope is to participate in a much larger 
discussion of the issues raised here, with people from 
many different backgrounds, in settings not predisposed 
to fear or favor technology for its own sake. 

As a start, I have twice raised many of these issues 
at events sponsored by the Aspen Institute and have 
separately proposed that the American Academy of 
Arts and Sciences take them up as an extension of 
its work with the Pugwash Conferences. (These have 
been held since 1957 to discuss arms control, espe¬ 
cially of nuclear weapons, and to formulate workable 
policies.) 

It’s unfortunate that the Pugwash meetings started 
only well after the nuclear genie was out of the bottle - 
roughly 15 years too late. We are also getting a belated 
start on seriously addressing the issues around 21st- 
century technologies - the prevention of knowledge- 
enabled mass destruction - and further delay seems 
unacceptable. 

So I’m still searching; there are many more things to 
learn. Whether we are to succeed or fail, to survive or 
fall victim to these technologies, is not yet decided. I’m 
up late again - it’s almost 6 am. I’m trying to imagine 
some better answers, to break the spell and free them 
from the stone. 
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Genius' Ingenious ** 


LAUNCHcast" creates a music station so in tune 
with your music tastes, it's as if it reads your mind. 


You rate songs, albums, and artists, and LAUNCHcast does the rest. 
LAUNCHcast uses revolutionary technology to mix your favorites with music 
that you are likely to rate highly. Virtually unlimited music choices. 
Unbelievable community features. Join the over 100,000 music fans who 
already enjoy their own unique LAUNCHcast stations. 

ALL FREE. Only on LAUNCH.com. 
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Discover New Music 





* a person of transcendent mental superiority 
: marked by originality and cleverness in conception or execution 


AOL Keyword: LAUNCH NASDAQ: LAUN 

©2000 LAUNCH Media, Inc. LAUNCH is a registered trademark and LAUNCHcast is a service mark of LAUNCH Media, Inc. All rights reserved. Albert Einstein™ 
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HARDWARE 

Camtastic 

Webcams, those seeing-eye 
gadgets that plug into PCs, are 
almost as numerous as fatuous 
dot-com TV ads. But Creative's 
WebCam Go has several dis¬ 
tinguishing features. 

For starters, you can discon¬ 
nect this one from your com¬ 
puter and use it as a decent 
digital still camera.The device 
uses a CMOS instead of a 
CCD sensor, meaning you get 
sharper, truer colors over a 
variety of lighting conditions. 
The images are better than 
those of any other webcam 
I've tried.Though the quality 
doesn't come close to dedi¬ 
cated digital still cameras, 
the Go does a respectable 
job of updating your Web site 
or photographing the junk 
around your house for eBay 
auction pages. 

WebCam Go also has excel¬ 
lent software for setting up a 
live feed, capturing pics and 
video,tweaking images,and 
emailing video clips. 

The drawbacks:There's no 
mike, and once you're away 
from the desktop, you can't 
change advanced settings or 
shoot video (only stills). 

- Gareth Branwyn 

Video Blaster WebCam Go: 
$149. Creative Labs: 

(800) 998 1000, 
www.creative.com. 



BOOK 

The Drive to Drive 

Plato's Garage, Rob Campbell's collection of some 20-odd essays on the car, 
starts from the precept that for many of us, the significant episodes in our lives 
are measured in odometer dicks, with memory and meaning stretched like 
points on a road atlas. Cars do more than provide the connective tissue - they 
are, to dust off McLuhan's phrase,"extensions of man." 

In "Gray Area Guru,"Campbell profiles Pippa Garner, a San Francisco Bay Area 
"artist, scientist, inventor, and mechanical savant" who went from performing 
outlandish modifications on cars (one overhaul merged a 1967 Buick LeSabre 
with a boat) to a much more intimate modification: turning himself into her¬ 
self."! felt like becoming a middle-aged man had become such an inevitability," 
she tells the author,"that I couldn't keep that concept alive."The story is a new 
twist on the fabled midlife crisis in which an aging male seeks rejuvenation 
through the purchase of a Porsche; here, body becomes car, in a sense, with 
identity altered by upgrading to a better model. 

In one of the book's most interesting (and personal) essays,"Sun Fun Play 
Stay," Campbell revisits his youth in Bakersfield, California, a coming of age 
marked by determining where he would cruise.The story delineates his social 
geography with a range of identities - Stoner Dropouts, Angry Young Men, 
Cowboy Jock Types - segregated by style and by car. And just as in Prince's 
"Little Red Corvette," cars engendered their own autoeroticism. A cruising trip 
in his parents'Volkswagen diesel van would, as he recounts, attract a far differ¬ 
ent crowd than his usual desultory loops in his stepfather's 1976 brown-with- 
orange-racing-stripes Pinto. 

With the book's title, Campbell echoes Plato's allegory of the cave, the philoso¬ 
pher's tale of the shadows reflected on cavern walls confused for outside reality. 
Campbell wants to get out of his own garage, as it were, examining himself as 
he examines the personal relationships people have with their automobiles. 
This can be slippery terrain, and Campbell occasionally lapses into overheated 
metaphors that equate driving with life (U-turns and the like) and a lazy, pedes¬ 
trian prose that undercuts the poignancy of his memories and experiences. 

Plato's Garage succeeds on another level, however, through Campbell's mor¬ 
dant observations on the idiosyncrasies of life in autopia. Out on the highways, 
cars become people, people become their cars, and the lines all get a little 
blurred. - Tom Vanderbilt 

Plato’s Garage, by Rob Campbell: $23.95. St. Martin’s Press: (888) 330 8477, 
www. stmartins. com. 
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SAME 

Bot-Conquest 

If you've always wanted to be 
a big bully, now's your chance. 
Metal Fatigue, for PCs, lets you 
construct giant, butt-stomp¬ 
ing robots that wield various 
tools of destruction. 

To begin, you choose from 
among robotic "races," each 
with its own strength - 
pick power over speed, well- 
rounded killers over special¬ 
ized bots.Some have bigger 
guns, others have a force 
shield. Don't worry about 
getting stuck with your lot; 
as the game progresses, you 
can salvage parts from deci¬ 
mated opponents. 

The action takes place in 
space, on the ground, and 
underground (you can tunnel 
beneath your enemy for a 
surprise attack). You win both 
by killing enemies and by 
harvesting natural resources. 
Managing your base camp is 
essential,as everything you 
construct must be maintained 
by workers at all times. If you 
run out of labor or lose your 
energy reserves, production 
suffers. It's the perfect mix of 
free market and high stakes. 

- Keoni Littlemouse 

Metal Fatigue : $44.95. 
Psygnosis: +1 (650) 287 
6500, www.psygnosis.com. 
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Is That a V Series in Your Pocket... 

"I need the heft," said a female friend, looking with suspicion at the V8160, the latest 
mobile phone in Motorola's tiny V series.The role reversal was striking:To me, this 
"feminine" design (which for products has always meant smaller) has its own 
masculine logic. At 3 by 1.5 inches, it's about the size of a mob informant's taped- 
to-the-stomach wiretap; its macho swagger comes in the form of how easily you 
can hide it - and show it off when the time comes. 

The browser-equipped V8160 is the smallest dual-mode phone available. 
Earlier entries into Motorola's high-end V series were analog; this latest model 
is ready for coverage in any part of the US with analog as well as two types of 
CDMA digital reception. As a day-to-day communications device, it succeeds by 
overcoming its size, blossoming from a minute, chrome-accented shell into a fully 
functional (and comfortable) phone, with backlit keys that are actually larger 
than those on phones twice as big, and a Braille-like array of side-mounted smart 
keys that are surprisingly tactile and intuitive.The speaker is resonant, and the 
bright green display is vivid. 

There's a reason the screen seems easier to read:The V series displays are 
among the first to use organic electroluminescence, developed by Japan's 
Pioneer. Unlike traditional LEDs, the emerging flat-panel format uses electrified 
carbon to create a light-emissive environment - rather than backlighting - 
meaning the screen is brighter, easier to read in sunlight or from an angle, and 
more energy-efficient. Motorola says the V8160 will sustain 150 minutes of talk 
and 125 hours of standby on a single charge, but Web browsing tends to burn a 
lot of calories, and my own (admittedly browserless) Nokia 6185 seemed to con¬ 
sistently outlast the V8160 prototype model I carried around. 

With access to real-time information and a Web-based calendar and address 
book, the phone has clear appeal: You would have one less device to carry - 
ostensibly making the Palm redundant.This latest V phone shows that bigger is 
better, though bigger here refers to what it can do and the worlds it can tap into, 
not its physical size. - Tom Vanderbilt 

V8160: $700. Motorola: (800) 331 6456, www.motorola.com. 
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Scripting With Sharks 

I have a film script. A few of them, actually. In fact, for 
years now, I've labored under the delusion that I'm 
one agent away from being Mira Sorvino's new 
moody-but-talented tae-bo buddy. 

The agents I submit my scripts to, alas, almost 
always return them with the same two-word assess- 
ment:"Too quirky." I believe this means,"Where's the 
explosions?" Or possibly,"This sucks." 

In either case, I remain a nobody. So when I heard 
about ScriptShark.com, I momentarily felt hopeful. 
For $100, the Hollywood hammerheads at this site 
read your screenplay. If they like it, they post a syn¬ 
opsis in their Spec Market area, which is allegedly 
frequented by industry bigwigs dying to hand over 
big fat checks to overlooked screenwriters. 

Thus, I mailed in $100 and my copyright-protected 
script Tattletale, a bleak, Swedish-style farce about 
a stuttering movie star and an aloofly promiscuous 
photographer who looks a lot like Mira Sorvino.Two 
weeks later, though, it was the same old story. A 
rejection letter from ScriptShark.com, along with two 
typed pages of reasons why Tattletale didn't measure 
up. What's innovative about that, except this time I 
had to pay to find out my script sucks? 

Overall, the Shark analysis was perceptive - but 
also disappointingly similar to the free feedback I'd 
received previously from traditional agencies and 
studios, right down to the dreaded Q word."This 
quirky script is filled with unique, interesting charac¬ 
ters and appealing dialogue," it read."ln the end, 
the central concept is too offbeat to have any wide 
appeal, although the script displays a genuine 
sense of heart." - G. Beato 

ScriptShark.com: $100; www.scriptshark.com, 
info@scriptshark. com. 
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HARDWARE 


A Brighter Idea 

Finally, a flashlight that never 
needs bulbs or batteries and 
has no parts that'll wear out. 
A must for your emergency 
kit, NightStar will probably 
work as well in a decade or 
two as it does today. 

Instead of tapping tradi¬ 
tional cells, this torch charges 
up when it's gently shaken 
fora half-minute,and pro¬ 
vides illumination for 5 to 10 
minutes. If you need light in 
a hurry, a couple of shakes 
gets you useful brightness in 
10 seconds. NightStar gener¬ 
ates electricity by passing a 
powerful magnet through 
a coil and storing the energy 
in a capacitor. 

All in all, this is one heck 
of a tough, reliable light in a 
compact, waterproof package. 
The glow-in-the-dark on/off 
switch works by way of a 
magnet outside the case. 

Step on it or drive over it 
and it probably won't break. 
NightStar even uses a long- 
lasting white LED instead of a 
conventional bulb.-JefRaskin 

NightStar: $79. Applied 
Innovative Technologies: 

(8881 828 1405, 
www. innovativetech. org. 
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Giggling uncontrollably in church A weekend tap with your parents and you went into joyful hysterics 
with your buddy m the back-seat of the car What about watching your grandfather’s nose wiggle 
while he spoke? Could anyone appreciate how funny you found mis or that? What can you remember 
that always cracked you up as a kfd? 


CD-ROM 

This Life's for You 

As a means of creating the ultimate autobiographical document, My Life - a 
CD-ROM packaged in a metal film canister - promises to ask about"your every 
feeling, thought, and memory." It comes darn close to doing so. Fifty thousand 
beefy, probing questions are the disc's most impressive, if overwhelming, feature. 
Yet even for the very patient, completing My Life and reproducing your life in 
electronic form may take more time than you have in this lifetime. 

Instead, try a selective approach to this self-inflicted interrogation.To navigate 
the disc, use its multilevel map with 235 topics grouped under headings such as 
Who Am I, What I Have Done, and My Sexual History, each leading to wagonloads 
of questions. Remember, you don't have to talk about the relationship that failed 
years ago. And believe it or not, when My Life asks about your first experience 
with a magazine and a flashlight,you aren't required to provide a memorial. 
Instead, have some fun recalling your favorite baby-sitter. Look back on those 
people you hated. Record your favorite salad recipe for the benefit of future 
generations.The casual user will pick and choose, wandering through questions 
while enjoying references and quotes from Matt Groening, Harry Crews, and 
Socrates. For most, My Life will be an entertaining memoir, not an obsession. 

Your autobiography, in all its glorious detail, is preserved for posterity by burn¬ 
ing it on CD-ROM or putting it on the free Life.com Web site.The software tutorial 
helps with each step, although you need the right equipment to add images and 
sound. Somewhat strangely, each individual collection of personal information is 
accompanied by the same semitransparent company logo that shows up 
onscreen. In fact, the very act of popping Grandma in the computer seems rather 
too much like Wesley Crusher learning about his dad on Star Trek. 

As for the free Web site, I started creating mine and ran into a 10-page memo¬ 
randum of rights and responsibilities; I was most put off by Life.com's additional 
feature of creating an extensive user profile of me for its advertisers. Evidently 
the company's ultimate vision involves a world of My Life converts, their well- 
organized and integrated selves displayed proudly on the Web - and brought 
to you by Bud Lite. - Paul Chaplin 

My Life: $69; $59 for download. Life.com: (888) 882 5433, www.life.com. 
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BONNIE HAMMER 

executive vice president and general manager, SciFi Channel. 

A Yellow Raft in Blue Water, by Michael Dorris. "It's about 
love, death, and relationships within three generations of 
Native American women, but it's also about how perceptions 
create reality.The mother, daughter, and grandmother all live 
with untruths about what happened in each other's lives, 
and these perceptions created their own, internally consis¬ 
tent models of the world - just like good science fiction 
builds entire speculative worlds. It's all in the head: how we 
perceive ourselves, how we perceive others, and how others 
perceive us. And these three things rarely line up." 



JEREMY SILVER 

vice president, new media, EMI Recorded Music. 

A Man in Full, by Tom Wolfe. "It's hard not to read Charlie 
Croker as a metaphor for a new media venture. Fie starts 
from nothing and amasses great wealth, but then over¬ 
extends himself trying to build a lasting empire - anchored 
by the Croker Concourse office tower in Atlanta - and slowly 
spirals down into bankruptcy.The first half of the book is 
so compelling, and creates such high expectations, that the 
rest of it is doomed to fail. I don't know of anyone who has 
completed this book, myself included. Novelists, like entre¬ 
preneurs, must pay attention to their exit strategies." 


-Paul Spinrad 
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Thomas Sternberg, CEO and founder of Staples, 
registered his domain name at register.com. 
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MOUSE ON MARS 
Niun Niggung (Thrill Jockey) 
There's enough squawking 
silicon here to please the most 
finicky electronica gourmand. 
But this German duo haven't 
lost their souls to samplers 
and digital sound processors. 
Beneath the giddy knob¬ 
twisting lurk timbral textures 
built from good old French 
horn, cello, broom bass, and 
MoM's most endearing instru¬ 
ment - humor. - David Jang 



THE BUSY SIGNALS 

Baby's First Beats (Sugar Free) 

This disc is a perfect soundtrack for a flying/ 
falling dream:You're floating along, looking down 
at the tiny, twinkling house lights below; all is 
peaceful. Suddenly, you realize you need to flap 
your wings - which you didn't even know you 
had. Baby's First Beats weaves in and out of soft 
lo-fi melodies and jarring alterna-grooves, pro¬ 
viding a trying yet exhilarating airborne experi¬ 
ence. Most tracks are cleverly styled, though the 
flow is occasionally interrupted by generic, 
wannabe-experimental pop-tarts. Nevertheless, 
tors'odd ball array of noise blends well with 
our natural rhythms. Besides, a little effort is 
nothing when you can fly. - Clare Kleinedler 



FEMI KUTI 
Shoki Shoki (MCA) 

The son of Nigerian iconoclast Fela Kuti, Femi 
Kuti bears the weight of his country's political 
strife and his father's profound musical legacy. 
Shoki Shoki builds upon the Afro-beat formula 
his dad developed and perfected - big-band 
instrumentation featuring vibrant horns over 
elaborate, polyrhythmic drumming. Antiphonal 
chants resound throughout, with Femi asking, 
"What will tomorrow bring for Africa?" and urg¬ 
ing his countrymen,"Black man know yourself/ 
Don't forget your past."Yet these admonitions 
are delivered over exuberant arrangements 
that serve as affirmations of a brighter future. 

- Jon Caramanica 



AIR 

Original Motion Picture Score 
for "The Virgin Suicides" 

(RecordMakers/Source/ 

Astralwerks) 

As a follow-up to their 1998 
hipster smash, Moon Safari , 
this French pair have assembled 
a fanciful, compelling score to 
The Virgin Suicides, Sofia Cop¬ 
pola's directorial debut.The 
structure meanders a bit and 
the tone is subdued, but this is, 
after all, program music. Air 
turns these 13 sketches of songs 
into a model for the modern 
soundtrack. - Eric Demby 




BLUE MAN GROUP 

Audio (Blue Man Group/Virgin) 
Hammering away on percus¬ 
sion instruments of their own 
creation - the shaker gong, 
the drum bone, the backpack 
tubulum (which also launches 
fireworks) - Blue Man Group 
created an off-Broadway 
sensation called Tubes. Audio 
expands on the stage gig, 
rolling out more musicians and 
a full range of instruments.The 
resulting tracks are melodic as 
well as percussive, though the 
key concept here is syncopa¬ 
tion from another blue world. 

- Philip Van Vleck 



CATATONIA 

Equally Cursed and Blessed (Atlantic) 
Frontwoman Cerys Matthews'sensuously 
raw Marianne Faithfull-meets-Bjork voice is 
admittedly an acquired taste. Still, it's a perfect 
off-kilter counterpoint to this Welsh band's 
alternately shimmery,twangy,even Kurt Weill- 
ish pop. From the soaring, stringed opener 
"Dead From the Waist Down" and the witty 
ditty "Mulder and Scully" to the disturbingly 
lovely "Bulimic Beats," where a Welsh harp 
hovers like a lovelorn spirit, Equally Cursed and 
Blessed 1 s 14 tracks ultimately embrace you. 

- Beth Johnson 



THISWAY 

Thisway (Reprise) 

When your third-grade teacher said you weren't 
living up to your potential, she was trying to 
unearth the genius buried somewhere in your 
8 -year-old brain.The members of Thisway clearly 
did not listen to their teachers.The quartet's 
generic rock falls somewhere between John 
Mellencamp and Better Than Ezra - not a good 
place to be, given the other dozen groups in the 
space."She Takes," "Tool," and "Dry Out" all rely 
on formula guitar chords, machinelike drum¬ 
ming, and vocals that sometimes strain to convey 
emotion. Lyrics? Most are about lost love,family 
problems, personal angst. I'd go with a 99-cent 
Hallmark card. - Clare Kleinedler 



ROBIN ANDRE 
Paper Bag (RCA) 

Robin Andre knows who he 
sounds like: Bad Brains' H.R., 
a young Bob Marley, a next- 
gen Grandmaster Flash. What's 
unclear, however, is how influ¬ 
ential the young artist will be, 
with his singsongy, quick- 
rhyming style and a backup 
band that vacillates between 
reggae, hip hop, and pop. 
Honest if a bit self-indulgent, 
Paper Bag is a book of Andre's 
short stories, tracing his insom¬ 
nia, his humanitarianism, his 
fondness for round booty. 

Flash or fixture? - Colin Berry 
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a chip off the old Eastern Bloc 


Close your ears an&open your 
eyes, John Q. PublicIJ1! Because 
the architects of audio armaged- 
don are at it again. Despite 
.^efforts, Live365.coai(Bie) is lur- 
jkng droves of unsuspecting citiz 
C into its wicked web.And before you 
can say "Adios, America!", these 
fresh, freckle-faced victims are 
drowning in Li ve365.corn's endless 
streams of radio. With no fees, 
no formats I 




and... NO FCC. I i 

does no FCC lead 
little thing call 
(Spontaneous 
Human Combustion 1 
Do not fall prey 
to the distortions! 

Distortionl 

"Live365.corn's wide variety 
of radio stations makes for a 
pleasant pastime. 11 Yeah, and 
they put flouride in the 
water because it's good for 
us! (See our pamphlet, 

"Strong Bones & ^^ 

Teeth are Weaken 
ing America"). 

In the blink of 
an eye, you're 
listening 24 
hours a day and 
the Liberty 
Bell is ringing 
in Red Square! 


Nostradamus 
saw it 
coming 500 
years ago. 

nation of good- 
or-nothings, 
ttached to their 
computers" like 
nfants by 

ilical cords, 
omsday is coming 
in stereo!!!!! 


And what 
to? A 


Sonic 

63 


Summit 


Unnamed sources 
provided this photo 
documenting the 
exchange of "non¬ 
terrestrial" tech¬ 
nology that surfaced 
three decades later 
as Live365.com’s 
purported "streaming 
audio" 



Disto rtion, 2 Distorti±on3( 


radio 

_ I 

roil It *m. ■ Last time we looked 
at an American dictionary, there was 
no n X" in team. You should listen 
to licensed DJ's and regulated broad¬ 
casts just like everyone else. And 
if that means hearing one boy band 
too many, it's a small price to pay 
to keep our country great! ^ 


ndvusis. 
z 


com 1 » ■ 


I people listening to free radio 


Pressure from above 





THE AMERICAN WAY 


Aioieq uiorj ernsser<j 

7 


Chatting with other co-dependent 
enablers [and trained Live365.com 
operatives] just ensures your 
own audio addiction. We must 
rise as one against this perni¬ 
cious evil. If you won't do it 
for yourself, at least do it for 
the children!- 


4 * 4 4 

people broadcasting free radio 



PETITION TO OUTLAW LIVE365.COM FOREVER 

THE LOVE OF AMERICA!!!!!!!!! 



SIGN IT FOR 

We the undersigned, 

*wish to express our 100% opposition to Live365.com, its owners, listeners and mostly it's "MCs" 
*believe that unregulated broadcasting over the Internet should be outlawed as it 
poses a threat to the national fabric of our country and this great land. 


* 

our youth 
x 


call upon our leaders to put an end to the madness that Live365.com is spreading upon 
as well as our youth's youth. x 


Wmmm 


Live3 65-v=Lie365 



(lisp 


irons for America 

Paid for by the citizens against live365.com 

































































WEB 

Meat and Greet 

If flipping through Zagat's 
1,808 reviews to find the per¬ 
fect Manhattan eatery fails, 
check out Ontheroad.com, 
a subscription-based site 
catering to business travelers. 

The Ontheroad team - 
many of whom are former 
editors and writers for 
Fodor's, Let's Go, and Berlitz - 
review and recommend the 
best restaurants for courting 
clients, closing deals, and 
celebrating mergers in popu¬ 
lar business cities.They even 
give the skinny on where to 
sit."To make an indelible 
impression at an important 
dinner," suggests the blurb on 
The Four Seasons,"ask for a 
seat next to the pool." And it's 
not just top chow halls:The 
site lists sports events, galler¬ 
ies, and insider tips on local 
business services to help you 
survive in unfamiliar territory. 

Weekly updates can also 
be downloaded to Palm or 
Windows CE handhelds. At 
press time the site offered an 
inside scoop on 15 cities, with 
only a few international des¬ 
tinations. However, it plans to 
cover 75 business spots world¬ 
wide. - Gregor Bobowick 

□ntheroad.com: one-year 
subscription $99.95. On the 
Road: +1 [415) 111 9500, 
www. ontheroad. com. 



BOOK 


The Rite Stuff at JPL 

Explorers often break boundaries in ways that our morally skittish society white¬ 
washes. California, as ground zero for cultural and scientific innovation, is a virtual 
garden of outsiders and eccentrics, and, as Sex and Rockets shows, few stories 
make juicier examples than that of John "Jack" Parsons (1914-1952). Parsons was 
a cofounder of the Jet Propulsion Laboratory and a primarily self-taught pioneer 
in the use of solid rocket fuels. 

Parsons was also a political dissident, a poet, and an avid practitioner of ritual 
magic - largely the variety developed by English scandal magnet Aleister Crowley, 
which was an integration of Masonic rites, hermetic mysticism, and Tantric sexual 
practices. From a mansion in Pasadena, California, Parsons led America's most 
active lodge of Crowley's Ordo Templi Orientis. Crowley called himself the Great 
Beast, and Parsons followed suit, taking the moniker Anti-Christ and hoping to 
free the world from what he saw as Christianity's repressive slave mentality. 

California in the 1930s and '40s was already a heady place for testing possibili¬ 
ties and extending reality, and a foreword by Robert Anton Wilson does a good 
job of charting the cultural influence of Parsons and his circle. Parsons swapped 
ideas with science fiction writers such as Robert A. Heinlein and Ray Bradbury, 
as well as a large contingent of the Southern California demimonde. Even L. Ron 
Hubbard, founder of Scientology, played an important role in Parsons' drama, as 
scribe, medium, business partner, and later, the book claims, unscrupulous confi¬ 
dence man who appears to have tricked Parsons out of a great deal of money. 

Fascinating personalities aside, one of the book's surprising points of interest 
is its lengthy and detailed description of the magical rites undertaken by Parsons. 
By covering the ins and outs of ritual operations, including invocations of angels 
and demons, magical languages, and numerological details, author John Carter 
gives curious readers a deep sense of what serious magicians do. (Details of the 
rites may shock those spooked by liberal use of blood, semen, and anti-Christian 
posturing.) 

Parsons has long held mythic status among several subcultures, and this book 
makes great efforts to give a straightforward look at the man's life. But the pseu¬ 
donymous author (his name is changed to protect his "government job") can't 
really set the story so straight - Parsons' life was too mixed up for that.The messi¬ 
ness is refreshing, though, because it shows how complicated our heroes some¬ 
times are, and that cultural, scientific, and religious upheaval often work together 
explosively. - John Alderman 

Sex and Rockets: The Occult World of Jack Parsons , by John Carter: $24.95. Feral 
House: (800) 967 7885, www.feralhouse.com. 



HARDWARE 


Headset Smasher 

Ever get the feeling your computer isn't quite listen¬ 
ing to you? If you use speech-recognition software, 
like Dragon NaturallySpeaking or IBM ViaVoice,then 
you probably spend your day wearing a headset with 
a boom microphone.That's because headsets do a 
great job of faithfully picking up your utterances and 
feeding them into the computer, while simultane¬ 
ously screening out background noise. Unfortunately, 
they're also unsightly and uncomfortable, and have 
an annoying wire that tethers you to the desk. 

Andrea's DA-400 Desktop Array lets you cut the 
cord. Created by one of the world's largest manufac¬ 
turers of headset microphones, the DA-400 combines 
an array of four mikes with a high-speed digital 
signal processor and special DSP software called 
SuperBeam.The result is a system that can focus the 
microphones so they listen to you and not back¬ 
ground noise or somebody at another desk.The 
whole affair sits on top of your monitor and plugs 
in to any computer audio jack. 

In my tests with NaturallySpeaking, the DA-400's 
performance was nearly indistinguishable from that 
of the headset I normally use.The DA-400 also did a 
good job screening out extraneous sounds, although 
not quite as well as my headset. 

Nevertheless, I suspect the real use of this micro¬ 
phone will be not voice recognition, but computer 
telephony and teleconferencing. While I can speak 
into my headset in a quiet voice - just a little louder 
than a whisper - I needed to talk to the DA-400 in a 
normal speaking voice. But with the Andrea and the 
correct software on your PC, you've got a sound 
system that can't be matched by any but the most 
expensive conference-room speakerphones. 

- Simson L Garfinkel 

DA-400 Desktop Array: $149.95. Andrea Electronics: 
(800) 442 7787, www.andreaelectronics.com. 
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FREEDOM 


COREL® 

iUXos 



Linux Powei-Built for the Desktop™ 


www* corel »cofn/freedom 









GAME 


Thief of Arts 

In Thief’s worthy sequel, subtitled The 
Metal Age, you again play Garrett, a cat 
burglar who plies his trade in a name¬ 
less fantasy city. You venture out armed 
with only a sword, a blackjack, and a 
bow. Unlike most of its first-person 
peers, Thief II is defined not by mind¬ 
less firefights but by a cunning dance 
of stealth, observation, and bursts of 
well-timed action. 

The suspense is keen as you inch 
unnoticed past a cadre of guards, so 
close you can see their bloodshot eyes. 
The game's interface merges you with 
the Garrett persona so seamlessly it will 
feel unprofessional to noisily hack a 
guard to death. Instead, creeping up 
behind, you'll hear the guard muttering 
and singing to himself - and feel a 
touch of pity before you lower the silent 
knockout blow. 

Like its predecessor, Thief II wisely 
emphasizes the heists - Garrett leaps 
along city rooftops to invade a medieval 
skyscraper, or crawls into the bowels 
of a ship. Visually, Metal Age is richer in 
texture and architectural detail, evok¬ 
ing an eerie world where the culture, 
religion, and technology of disparate 
epochs meld together. Its somber, 
literary tone still allows for flashes of 
Pythonesque humor, and goals change 
as characters develop. While delivering 
incomparable thrills, Thief II provides 
something rarer than one of Garrett's 
conquests: a PC game that is also a 
work of art. - Wagner James Au 

Thief II: The Metal Age: $49.95. Eidos 
Interactive: www.eidosinteractive.com. 


JUST OUTTA 



RELEASE: APRIL 

Movie Toaster 

Samsung tramples the line 
between The Godfather, Part II 
and Quake III to bridge the 
living-room generation gap. 
Using the long-anticipated 
NUON chip from VM Labs, 
Samsung's DVD-N2000 
crunches movies as if they 
were videogames. 

The $499 player lets you 
zoom in anywhere on the 
screen; its multiple-picture 
strobe shows 16 small con¬ 
secutive frames to help locate 
stills. And with Multiple Angle 
Discs - most popular for 
porno titles and New Age 
music videos - you can switch 
shots midscene, choosing 
from thumbnails along the 
bottom of the screen. 

The device also plays NUON 
DVD games, including Iron 
Soldier and Tempest 3000, 
which take advantage of the 
format's big capacity and the 
chip's fast processing. And 
the DVD-N2000 even uses 
its video chip when playing 
regular audio CDs, generating 
a colorful, abstract light-show 
synchronized to the music. 
-PaulSpinrad 

Samsung Electronics: 
www. samsungdigital. com. 



RELEASE: SPRING 

Big Kerbang Boom 

Even those who aren't into patching USB cords and 
tweaking bit rates have heard about the download¬ 
able-music revolution - secondhand. Now Kerbango, 
like its chief rival, PenguinRadio, makes Internet 
listening PC-free. 

If you've mastered FM,you can use the Kerbango 
- it even looks like a regular radio.The device uses a 
data line instead of an antenna, but the interface is 
pure RCA, complete with dials, buttons, and knobs. 
The first time you plug it into a power outlet and 
connect it to your phone modem, DSL, or high-speed 
cable line, the radio leads you through a onetime 
configuration procedure. After that, you use the LCD 
screen to look through listings of sites that serve 
audio content, whether live or recorded, streaming 
or otherwise, in RealAudio, Microsoft Media, and 
MP3. Sound quality depends on the original source, 
the format, the proximity of the server, and your 
connection, but people with broadband pipes will 
generally get near-CD quality. 

Since this is the Net, you can kiss standard pro¬ 
gramming good-bye. While Kerbango can certainly 
play NPR, CBS, and Top 40 radio, it also receives 
remote international stations,"mature" comedy 
outlets, and even big-city police scanners. 

The radio unit will find stations through 
Kerbango's database, which has been part of 
www.kerbango.com for several months.The search¬ 
able database is a great resource, and the new gizmo 
helps Kerbango leverage the online property. Sales 
of hardware should provide another source of rev¬ 
enue, and the company also plans to make a little 
extra cash every time you buy music-related items 
like concert tickets through the radio's trusty Buy 
button. -Eric Putter 

Kerbango: +1 (408) 257 1400, www.kerbango.com. 



RELEASE: SPRING 


A Way for PCs to Feel 

Tactex Controls' MTC Express looks 
like an ordinary mouse tablet, but it 
can tell the computer how hard you're 
pushing down as well as where. And 
unlike other peripherals, it registers 
multiple touches, all at once, over its 
whole surface.The pad can serve as a 
simple pointing device, or you can 
program it for more sensitive endeav¬ 
ors like gaming, art, or music. 

MTC Express'Smart Fabric consists 
of a dense network of optical fibers 
embedded in cushy foam. It works by 
sending light from LEDs through the 
fibers; when pressure bends the pas¬ 
sageways, light bounces backward 
instead of continuing through. An 
array of sensors measures the level of 
backscattering.The harder you push, 
the more light is lost, so the synthetic 
skin distinguishes between a tickle 
and a poke. 

Product beta testers were mostly 
computer-music types - including 
Robert Moog - who used Opcode 
Systems'music-control language MAX 
to make the pad imitate musical 
instruments like keyboards, where 
position and pressure determine 
pitch and volume. Companies have 
already begun designing instruments 
based on the patented material. 

Inventor Robert Inkster sees even 
more capabilities for Smart Fabric. 

As a result of a recent demo, one 
major auto manufacturer is consider¬ 
ing it for bumpers and car seats. 

- Paul Spinrad 

Tactex Controls: www.tactex.com. 
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For a retail establishment closest to you or to purchase this product, visit www.hermanmiller.com or call 800 646 4400. © 1999 Herman Miller Inc 
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FONTS 

Think Small 

A canvas that measures 36 
pixels a side doesn't give you 


much to work with - it's a 
mere quarter of a square inch. 
But eBoy, a four-man Berlin 
design house, has worked 
with the lilliputian limitations 
to design dozens of images of 
people, monsters, bugs, and 
robots. Named Peecols, these 
expressive microdrawings are 
packaged as easy-to-use font 
sets. Each keystroke displays 
an upper body, a lower body, 
or a word balloon. Since the 
components snap together 
like mutant Lego blocks, you 
can come up with thousands 
of funny clip-art chimeras 
simply by tapping keys. 

After you've salted your 
Web site with a few Peecols, 
you might want to pepper it 
with some correspondingly 
tiny text. A Tokyo-based 
designer named Yuji Oshi- 
moto has created several itty- 
bitty free fonts for Web use. 
They are minuscule, but the 
letters are still quite legible, 
and you can make them into 
GIF files without anti-aliasing, 
which keeps the images as 
crisp as a vacuum-packed 
saltine. - Mark Frauenfelder 

Peecol set: $79. eBoy: 

(888) 333 6697, www 
.eboy.com. Qshimoto bitmap 
fonts: free. Oshimoto: 
www.04.jp. org/extra/bitmap. 
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Finding the Fast Lane Fast 

Heading toward the freeway in San Francisco, I barely noticed the news of generic 
vehicular hazards and a terse 10-word message about an animal loose on the 
highway. Then TrafficStation sent word of an accident just around the bend from 
my usual on-ramp. I was skeptical but opted for surface streets anyway - and, in 
no time, passed hundreds of disgusted commuters stuck behind a string of signal 
flares and a beached big rig. No kidding - a sewage truck had overturned. I sud¬ 
denly felt like I'd found a new best friend. 

Now that cell-phone carriers offer handsets with Web browsers, many of the 
data services we enjoyed on our desktops are available anywhere.TrafficStation 
is a great example of a site taking advantage of wireless data. I used my desktop 
browser to subscribe to the free My TrafficStation service and program my routes. 
Then it was almost too easy to use my Sprint NP1000 phone to select the Traffic- 
Station bookmark, identify my account, and get an instant traffic fix. 

The only problem I found was that looking at the small screen while driving 
down the street can become dangerously addictive.Thankfully,TrafficStation 
keeps reports simple - nothing more than the time, location, and category of 
incident - so briefing yourself on conditions along your route is as easy as glanc¬ 
ing at the speedometer. And to minimize your effort even further, for $5 a month 
you can program the company's Personal Traffic Advisor service to automatically 
call you up or send you an email in the event of a truly nasty snag. 

TrafficStation's continually updated reports reached me faster than the radio 
traffic announcer, but it has several competitors - including Metro Networks, which 
supplies data to radio stations by flying around in helicopters and monitoring city 
intersections electronically. For its national coverage,TrafficStation aggregates 
traffic reports from public sources like police departments and state agencies. 

TrafficStation's public partnerships do have their advantages. Next summer, 
through an agreement with the New York State Department of Transportation, 
TrafficStation will be able to track signals from toll-paying transponders installed 
in cars to tell drivers in New York, New Jersey, and Connecticut metropolitan areas 
exactly how fast traffic is moving.They will also team with US Wireless to provide 
similar data for Maryland and Virginia by tracking signals from talkative motorists' 
cell phones. So TrafficStation users could soon find their heads spinning in a 
recursive loop as the phones they use to view traffic reports simultaneously 
provide the content of those same reports. Eventually, the fast lane will merely 
mean wherever TrafficStation users are.- David Jang 


My TrafficStation: Two routes free; Personal Traffic Advisor: $5 per month. 
TrafficStation: +1 (213) 929 2000, www.trafficstation.com. 


Contributors 

John Alderman ( alderman@underbelly.com) is a writer 
and musician living in San Francisco. 

Wagner James Au ( wjamesau@well.com) writes about 
games for Salon and hosts an online forum for screen¬ 
writers on the Well. 

G. Beato ( gbeato@soundbitten.com) is a freelance writer 
based in San Francisco. 

Colin Berry ( colinb@sirius.com) writes fiction and features 
from a tiny office in San Francisco. He is cofounder of 
PlanetArts.com, an online community for emerging artists. 

Gregor Bobowick ( gregor@bobowick.com ) is a business 
consultant and freelance writer. 

Gareth Branwyn is the big cheese at Street Tech [www 
.streettech.com), the "sucks less" personal-technology 
review site. 

Jon Caramanica ( jon@platform.net ) lives in New York and 
contributes to the Village Voice, Vibe, and Spin. 

Paul Chaplin, formerly a writer for Mystery Science Theater 
3000, now provides content for Internet sites, including 
lronminds.com and MSNBC.com, where he covers sports. 

Eric Demby writes about music and New York City and is 
the music editor at Paper. 

Simson L. Garfinkel is the author of two recently pub¬ 
lished books: Architects of Information Society: 35 Years of 
Computing at the MIT Laboratory of Computer Science and 
Database Nation: The Death of Privacy in the 21st Century. 

Beth Johnson is a senior reporter at Entertainment 
Weekly. 

Clare Kleinedler is editorial director at TunelnNow.net. 

Keoni Littlemouse ( pookamouse@netscape.net ) was tired 
of being a 98-pound weakling. Now he's up to 145 pounds, 
and proud of it. 

Eric Putter, a rabid channel surfer, is finally listening to 
radio now that he can cut out the commercials. 

Jef Raskin [www.jefraskin.com) is best known for creating 
the Macintosh project at Apple. He is VP of human inter¬ 
action at Telocity and will soon release a book, The Humane 
Interface. 

Tom Vanderbilt [vanderNYC@aol.com) is a contributing 
editor to I.D., Artbyte, and The Baffler. He is writing a book 
on the architecture of the Cold War. 

Philip Van Vleck [pvv@bellsouth.net) covers pop music 
and theater for The Durham Herald-Sun. 
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With the talent war raging, this leading-edge gaming company needed a recruiting advantage. 

Thanks to Hire.com, Electronic Arts™ automated the entire recruiting process 
to attract and retain top talent faster than ever before. 

With the e-Recruiter™ solution, Electronic Arts is now winning the talent game with 
the most powerful recruiting solution available—their own corporate Web site. 


P®wered by 

Sire.com 


^OPTty 


Hire.com is proud to announce that e-Recruiter is a winner of Human Resource Executive's top ten HR products of 1999. 


©2000 Hire.com. All rights reserved. e-Recruiter is a trademark of Hire.com. All other trademarks belong to their respective owners. 


Thanks to Hire.com, 
this leading gaming 
company got serious 
recruiting results 

Electronic Arts believes interactive 
entertainment will be to this century 
what TV and movies were to the last 
one. To lead in this revolution, EA 
uses their Web site for marketing the 
games they produce for online, PCs, 
PlayStation® and Nintendo 64® When 
it came to using their site as a powerful 
recruiting tool, EA turned to Hire.com. 
“The job market is extremely tight,” 
said Kevin Hare, manager of staffing 
and resourcing. “EA was built on hiring 
the best. We must be aggressive in the 
job market to keep our edge.” To attract 
top shelf talent — software engineers, 
computer graphic artists, game produc¬ 
ers, directors and testers — EA looked 
to Hire.com’s e-Recruiter™ solution. 

e-Recruiter is a powerful hosted 
application that captures and main¬ 
tains all vital recruiting information 
on candidates via a comprehensive 
profiling technique. With e-Recruiter, 
EA’s Web site has been transformed 
into a powerful recruitment tool where 
candidates’ profiles can be matched 
against current and future job openings 
and candidates can be automatically 
notified of new positions that fit their 
unique requirements. Instead of begin¬ 
ning the quest for candidates when a 
job becomes open, e-Recruiter allows 
EA to proactively build a private talent 
community of qualified individuals 
that can be tapped immediately. 

For Electronic Arts, e-Recruiter’s 
impact was immediate. Within seven 
days of going live, about 1,000 people 
accessed the pages of EA-Recruiter, 
the company’s specific e-Recruiter 
solution. They checked out roughly 20 
open positions and 328 candidates 
registered their profiles. Hare said the 
majority of these were passive candi¬ 
dates, that is, people who were 
employed and not actively looking for 
work. Best of all, the e-Recruiter sys¬ 
tem paid for itself within six months. 

To see e-Recruiter in action, visit 
the EA site powered by Hire.com at 
http://jobs.ea.com. Or check out 
www.hire.com for more on how to 
win big in the talent game. 










BEST 


Great stuff - tested and approved in our top-secret labs. 



Home Treadmills 


Fixed Split PC Keyboards 


3-D Cards for Gaming 


PaceMaster Pro-Pius HR 


ErgoBoard F8E208 


FIRST CLASS: 

True Fitness 525 Cl 

If your cardiologist has her way, the steel-frame 525 Cl will 
replace the refrigerator as the most rock-solid appliance in 
your home, answering daily megamile punishment with a 
smooth, quiet ride. A dozen cushioning levels suit any body 
type and running style, while 16 programs (including 3 you 
can customize) vary speed and incline to simulate different 
courses. Strap on the Polar chest transmitter and the 525 
Cl auto-adjusts to keep your ticker at its target rate, while 
the three-color panel displays your vital stats. Optional 
UltraCoach PC software (cabled to the mill's serial port) 
tracks training progress and prescribes custom workouts. 
525 Cl: $4,695. True Fitness Technology: (800] 426 6570, 


FIRST CLASS: 

Logitech Cordless Desktop Pro 

Unless that tingling numbness in your fingers comes from 
tapping the company keg, it's high time you upgrade to 
a split-style ergonomic keyboard like Logitech's Cordless 
Desktop Pro. Beyond alleviating repetitive stress injuries, 
the Pro offers instant relief from tangled cords, linking to 
your PC via 27-MHz RF from up to 6 feet away. In the same 
easy-access vein are iTouch Net hotkeys and one-touch 
sleep mode. Unlike ambitiously reimagined keyboards, 
the Pro presents virtually no learning curve. The package 
even includes a wrist rest and cordless scrolling mouse, 
though the mouse's design does favor right-handed users. 
Cordless Desktop Pro: $129. Logitech: (800) 231 7717, 


3D Prophet DDR-DVI ^ 

FIRST CLASS: 

Guillemot 3D Prophet DDR-DVI 

Though "cutting-edge" graphics cards tend to have the life 
span of five-thumbed Unreal players, today's accelerator 
heroes use Nvidia's GeForce 256, for the moment the hot¬ 
test gaming silicon on the planet. With nearly 23 million 
transistors, the chip number-crunches 3-D instructions 
into liquid-smooth visuals at blistering speeds. Guillemot 
combines this quad-pipeline bad boy with 32 Mbytes 
of double-data-rate RAM to make a card that pumps out 
480 million textured pixels per second, which you can 
funnel through VGA- and TV-output jacks or an all-digital 
DVI connector for supercrisp flat-panel viewing. 

3D Prophet DDR-DVI: $319. Guillemot: (877) 484 5536, 


www. true fitness, com. 


www.logitech.com. 


www.guillemot.com. 


BUSINESS CLASS: 


BUSINESS CLASS: 

Aerobics PaceMaster Pro-Plus HR 

A durable bang per buck, the aluminum-frame Pro-Plus 
HR puts top treadmill perks in a compact package. You 
can run eight programs: three preset, one for heart-rate 
monitoring, and four you can customize with a "learn" 
feature that memorizes speed and incline changes as you 
make them. The control panel shows standard data like 
time, speed, heart rate, and distance, as well as an approxi¬ 
mation of the calories you've burned. Meanwhile, full-size 
side rails keep your happy feet from running wild. 
PaceMaster Pro-Plus HR: $2,095. Aerobics: +1 (973) 276 
9700, www.pacemaster.com. 

COACH: 

Icon Health & Fitness Image 10.4Qi 

Icon's Image 10.4Qi runs heart-rate and preset programs, 
plus workouts from the Internet. Connect your computer's 
audio-out to the treadmill's controller port, then choose a 
course at www.ifit.com. Your speed and slope will change 
while your PC monitor shows outdoor scenery to match. 
Or train offline with optional iFit videotapes and CDs - 
though CDs won't give you those picturesque visuals. The 
lightweight steel-framed 10.4Qi folds up for storage. 
Image 10.4Qi: $1,399. Icon Health & Fitness: (800) 999 6750, 
www. iconfitness. com. 


Microsoft Natural Keyboard Pro 

The long row of programmable buttons atop Microsoft's 
high-end ergo keyboard may or may not catch on - some 
typists will set them for arcane launch sequences; others 
will ignore them. Either way, this flexible unit has two on¬ 
board USB connectors for peripherals as well as a built-in 
volume knob. The existence of both PS/2 and USB plugs 
means the keyboard can work on PCs and (unofficially) 
on Macs - Mac users, however, may be frustrated to find 
that the Command and Option keys are reversed. 

Natural Keyboard Pro: $74.95. Microsoft: (800) 426 9400, 
www.microsoft.com. 

COACH: 

Belkin ErgoBoard F8E208 

Built for middle management but priced for the masses, 
the PC-only ErgoBoard is designed to let hands face inward 
in a more natural typing posture; other standard ergo 
features include an integrated, contoured palm rest and 
adjustable height. Belkin's QuietType rubber membrane 
will also ease the strain on a hunt-and-pecker's eardrums. 
True, ErgoBoard uses the PS/2 port only, but it'll still make 
climbing the corporate ladder considerably less painful. 
ErgoBoard F8E208: $39.99. Belkin Components: (800) 223 
5546, www.belkin.com. 


BUSINESS CLASS: 

3dfx VoodooS 3500 TV AGP 

3dfx unites its top-of-the-line 183-MHz, 128-bit accel¬ 
erator with onboard TV and FM tuners to create a pan¬ 
compatible board that renders a game-crazy 366 million 
textured pixels per second. The card supports real-time 
MPEG-2 video capture and editing (both single frames 
and clips), while Glide3D support serves older games like 
Myth. Though this Voodoo has only 16 Mbytes of SDRAM, 
tuner inputs and I/O connectors for video, S-video, and 
stereo audio let you connect to almost anything. 

Voodoo3 3500 TV AGP: $249. 3dfx: +1 (408) 935 4400, 
www.3dfx.com. 

COACH: 

ATI Rage Fury AGP 32MB 

Rage Fury's 128-bit graphics engine and 32 Mbytes of 
SDRAM accelerate 3-D in 32-bit true color all the way 
up to 1,920 x 1,200. With a peak fill rate of 200 million 
pixels per second and single-pass multitexturing, the 
easy-to-install Rage Fury handles even demanding titles 
like Quake III and Shogo. Hardware DVD/MPEG-2 decoding 
and motion compensation let ATI's cute DVD applet play 
full-screen movies without draining your CPU. 

Rage Fury AGP 32MB: $159. ATI Technologies: +1 (905) 882 
2600, www.ati.com. 
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retirement planning*, including a "top 


If you've been putting off investing 


to a full range of IRA products, and, just 


as importantly, we provide the tools to 


for your retirement, we have a sugges- 


help you make sense of them all 


Our Retirement Center, for example, 


Retirement Specialist by phone or e-mail 


Visit National Discount Brokers 


to discuss the retirement products avail- 


(ndb.com) instead. We offer access 


able through NDB. And if you still have 


specific questions, you can take advan¬ 


tage of our hot links to other helpful sites 


Give the Gift of Investin g: 


Cbnrpare and Save 

100 2.500 

Sliane a Share? 

$14.75 $14.75 


NDB gift certificates redeemablefcc I 


like the Social Security Administration or 


the Internal Revenue Service 


DU Direct 


Extended Hours Tradin g is New Ail 


Trade before Hie rrerfcet open* and sf| 


Fidelity 


Online NASDAQ Market Orders 
Survey 10/18/90* 

NDB Commission Schedule 


Barron’s** 


expected ■ technical 


For information on how to open an 


11300 


account, visit our web site today or call 


1-800-4-1-PRICE. And find out why so 


many investors are flocking to NDB. 


1/4/00 4:43:00 PM 


‘Please consult your personal tax, legal or investment advisor to determine which specific retirement plan is right for you. “Barron's 3/15/99 "Annual Survey of Online 
Brokers.” NDB has relationships with third-party research and data vendors. Securities products and services are offered through NDB. NDB does not provide tax, legal 
or investment advice. NDB is member NASD, StPC, MSRB and Discount Brokers Assn. NDB is a National Discount Brokers Group Co. Barron’s is a registered trade¬ 
mark of Dow Jones & Co. Inc. 


ndb.com I-800-4-1-PRICE 


BROKER 


The Resource for the Resourceful Investor 


ndb.com 


Market and Newa Snap allot 


Open An Account 


The Latest From NDB 


Retirement Center 


Trading 

Account Status 
Setup 


Welcome 

^ Education and Plannin g 


The Wall Street Transcri pt 
Ineig^itfui interview? with CEO*, Anal; 


O pen an Account 
k. Contact a Retirement 


Markets 

News & Commentary 
Research Center 
Portfolio Manager 


Specialist 


^ Ty pes of Retirement 
Accounts 


NDBMail: Sign Up For Your Free 


Now you can check ycur E-Mail v/hl* 


k Links 


Quote(s) 


Ticker Lookup 


Dow 


Dow 

10,997.93 4 -359.58 


NDB University 


Nasdaq 

3.901.49 4 -229.88 


Personal Finance 
NDB Mail 


11200 

11100 

11000 

10900 


Summary 

fteuter* 


S&P500 

1,399.42 4 -55.8 


U.S. stocks hammered in 

late tradin g 

R i mi - 1 


Institutional Trading 

NetLink 

NDB Partners 


Amex 

65 4 -19 


LOOKING FOR 
A BETTER WAY 
““ UILD YOUR 

NEST egg: 


NATIONAL DISCOUNT BROKERS 

WE TAKE YOU UNDER OUR WING. 
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Debt Goes (R)etail 

The staid world of bonds, struggling with low inflation and rocked by the Treasury Department's 
recall on 30-year notes in mid-January, is about get ripped open at its gray flannel seams as 
online brokerages attempt to mainstream the $14 trillion US bond market. 

Most etrading houses sell bonds, but usually you have to drill down to find them. One reason 
they're not out in front with the stock pitches is the higher commissions involved: $35 to $50 per 
purchase, plus as much as $5 per bond. Why such high fees? Because the ebroker's usually not 
making the trade online at all. Most are executed via a phone call to a specialized bond broker. 

But direct online trading has finally reached the bond market.Trading Edge's BondLink 
service recently began selling high-risk, high-yield securities and emerging market debt 
purely online. More to the point, the firm is considering offering the investment-grade bonds 
(rated BBB or better for risk) preferred by small investors. Big houses like Morgan Stanley Dean 
Witter, Merrill Lynch, and Fidelity are experimenting with electronic bond deals as well. 



Thanks to services like BondLink, individuals have direct access to a new kind of e-security. 


In the coming year, according to Trading Edge CEO Murray Finebaum,fees for online bond 
transactions will drop, and the market, now dominated by professionals,"will migrate to retail 
investors." Finebaum hopes the rise of electronic bond trading will illuminate the murky word- 
of-mouth system that currently prevails. As it is, the spread between sellers'and buyers'prices 
makes it difficult for consumers to figure out how much of their cost goes to the broker. 

Ebrokerages tend to be more straightforward, according to Alex Stein of Gomez Advisors, 
a consultancy based in Lincoln, Massachusetts."Consumers have always gotten the dregs," 
Stein says."But because of the economies of scale on the Internet, online brokers will lead 
the innovation." 

For now, you can use BondLink to cut down the conjecture - and time commitment - tradi¬ 
tionally involved in pricing bonds. You might look for a high-yield junk bond that converts to 
stock at just the moment the market recovers from a tailspin. Or, come May, you might choose 
a cozy municipal bond from the local utility - just the thing to help you sleep easily on your 
dot-com gains. - Dick Satran (dick.satran@reuters.com) 




After-Hours Trading 


Since last summer, when electronic trading sys¬ 
tems began staying open past the Nasdaq and 
New York Stock Exchange 4 pm closing bell, the 
always-on economy took a step closer to being 
always on. Off-hours volume, according to Dow 
Jones, soared 35 percent between November and 
February. Now a brokerage called CyBerCorp, 
acquired by Schwab in February, is making it 
even easier to moonlight as a daytrader. 

The trouble with trading after the lights go 
out is that the national best bid and offer (NBBO) 
goes dark too. The NBBO, computed throughout 
the day by Nasdaq's SelectNet system, is a con¬ 
solidated national market quote that gives mar¬ 
ket makers, daytraders, and small investors alike 
an accurate picture of price trends across all 
trading systems, including the 10 parallel elec¬ 
tronic communication networks (ECNs). After the 
markets close, there's no way to see the best buy 
and sell prices in one place. Datek Online's cus¬ 
tomers, for instance, can see trade information 
from the Datek-owned Island ECN, but not from 
the bigger Instinet, a network owned by Reuters. 

Responding to the after-hours boom, Nasdaq 
moved its closing time from 4 pm to 6:30 pm in 
late October 1999 and began updating the NBBO 
through the new closing time in February. Still, 
those who trade later - Island, for instance, 
operates until 8 pm - fly blind. 

CyBerCorp's solution is a pair of Windows apps 
that search all Nasdaq trading networks (Select- 
Net and the ECNs) for the best price. With a 
CyBerCorp brokerage account ($10,000 initially, 
$5,000 minimum thereafter), you can download 
the full-featured CyBerTrader, for daytraders, or 
CyBerXchange, for retail investors. The software 
executes trades against the best price available 
and charges a per-trade fee ($14.95 to $19.95). 

Austin, Texas-based CyBerCorp has focused on 
heavy-duty traders, but its aggressive initial 
investment and fee structure may appeal to 
retail customers."The mission for 2000 is to grow 
on the retail side," says CyBerCorp communica¬ 
tions manager Trey Robinson. The after-hours 
market, he adds, is a big draw."As long as there's 
liquidity," Robinson says, "well be open to trade." 
- Dan Brekke (brekke@well.com) 

CyBerCorp: www.cybercorp.com. 


Trading Edge: www.tradingedge.com. 
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NEW MONEY 


Stocks 

Split Personality 

These days, announcing a stock split is like 
pumping steroids into a company's share 
price. The average split, according to one 
analysis, outperforms nonsplits by 8 percent 
in the year afterward. 

But the biggest gains occur 30 days before 
the split announcement, so it pays to get in 
before word gets out. It doesn't take psychic 
powers: If, in the past, Dell split after hitting 
100, it's likely to split when it reaches that 
point again. Still, keep your eyes - and your 
Web browsers - wide open. 

Aimed at frugal traders, SplitTrader.com 
delivers free email reports five times a week. 
Each identifies split candidates, charts their 
key fundamentals and technical indicators, 
and suggests trading strategies. 

StockSplits.com is geared toward active 
traders. For $100 a year, it squeezes out 
up-to-the-minute split announcements (not 
predictions); for $100 a quarter it sends alerts 
directly to your pager. StockSplits also sells 
Nasdaq Level II quotes, daily research, and 
a book on trading tactics. 

Most impressive. Rightline serves up pre¬ 
dictions for $400 a year (after a two-week 
free trial), as well as an earnings calendar, 
trading tips, and analyses of interest rates, 
liquidity flows, and market sectors. Right¬ 
line's picks are based on a nuanced approach 
that takes a variety of factors into account. 

Of 69 splits forecast last year, the company 
says 74 percent outperformed the Dow. 

Rightline's philosophy also sets it apart. 

"A split doesn't cause good performance," 
observes founder Roger Perry."It's a conse¬ 
quence of good performance." Rather than 
pouring money into a stock because it's 
poised to split. Perry advises treating a likely 
split as a starting point for fundamental 


The Wired Index 

Swing Your Partner! 

In stock markets, unlike nuclear physics, fission pro¬ 
duces more energy than fusion. As often as not, 
breaking up a firm can be the key to unlocking 
pent-up riches (think AT&T). 

Does that mean AOL, one of the MVPs of the Wired 
Index, was wrong to put Time Warner's cables and 
content in its shopping cart? And what's next for 
the Index's Net portals and media businesses? 

After the merger was announced,TW head Gerald 
Levin explained why he was willing to take AOL 
stock in return for his company:"! believe in Internet 
valuations." But does Steve Case? When the deal was 
inked, America Online was worth roughly 150 times 
earnings. Only a moment earlier, though, its future 
was bleak without access to a broadband infrastruc¬ 
ture. If we assume that, at this stage of its growth, 
AOL is worth only 90 times earnings, then Case got 
what he needed at a 40 percent discount. 


, 


INDEX PERFORMANCE (as of 1/31/00) 

Name Since 11/30/95 Previous 12 Mos. YTD 

Wired Index +413.70% +46.48% -1.81% 

Nasdaq Composite +272.01 % +57.24% -3.17% 

Dow Jones Industrials +115.60% +16.90% -4.84% 

The Wired Index tracks 40 public companies selected by editors of Wired to serve as a bellwether 
for the new economy. For a complete description and the latest results, see stocks.wired.com. 

Other portals were quick to downplay the deal's 
significance.Tim Koogle ofWIRX company Yahoo! 
said you don't have to own content to be a powerful 
media channel. Excite's George Bell made similar 
noise. But most portals don't have the guts - or the 
capital - to stand by this belief. What if Case is right? 
What if a Web portal needs to provide not only con¬ 
text (AOL) but distribution and content (Time Warner) 
to prosper? Just the suspicion that America Online is 
on track is likely to drive the remaining portals and 
media giants into each other's arms before long. 

Yahoo! will be the holdout. It's the only portal with 
a unique brand, real profits, and the power to control 
its own destiny. - Phil Hood (phood@actnet.com) 


research. Plenty of companies have tried 
to play the split game to mask weak funda¬ 
mentals. Consider Iomega, whose stock has 
languished despite announcing a split more How many dollars does your business generate per employee? How much profit per unit sale? By combining 

than two years ago. big revenue per employee with high gross margins and brisk sales, you could be the next Microsoft. 

In any case, the rage over splits isn't likely Thls > ma 9 e P |ots the Nasdaq Composite Index as a spiral galaxy. Market cap is represented by size. Revenue 

to last forever. Perry warns, "Splits only work per em P lo Y ee is measured as distance from the center (0), spanning to the outer ring ($730,000) and beyond, 

in a bull market." - Spencer E. Ante Gr0SS margin increases clockwise from 0 to 100 percent, shading from deep blue to hot red. 

The old giants of the Nasdaq galaxy include Microsoft (MSFT), Intel (INTC), Cisco (CSCO), and Oracle (ORCL). 
SplitTrader.com: www.splittrader.com. Dell's size is unique in the low-margin area. But wait - what are those bodies hovering around Microsoft? 

StockSplits.com: www.stocksplits.com. Mostly, they're in biotech - like Amgen (AMGN), Gilead Sciences (GILD), and Gliatech (GLIA) - and fossil fuels. 

Rightline: www.rightline.net. suc h as ® as * n Exploration (BSNX), Miller Exploration (MEXP), and Toreador Royalty (TRGL). Enterprise-software 

vendor Veritas (VRTS) has the makings of big red, but Yahoo (YHOO) comes closest to matching Microsoft's 
combination of valuation, margin, and productivity. Stargazer advisory: Keep your telescope trained on eBay. 
- Clem Chambers (clem@on-line.co.uk) 
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Forget the Dow, here are two index funds for the new economy 

The new millennium is dawning, and with it, a new economy. You don’t have 
to sit on the sidelines: Investec Guinness Flight offers two ways to participate 
in the exciting opportunities of this new era. 


Guinness Flight Wired Index™ Fund seeks to track the 

performance of Wired magazine’s Wired Index 1 ." The index is made up of 40 cutting- 
edge companies— more than just tech stocks — poised to be the blue chips of 
the 21 st century. 

Guinness Flight internet.com™ Index Fund seeks to 

track the performance of the Internet Stock Index, known as ISDEX? Created in 
April of 1996, the 50-stock ISDEX® is both the oldest and the most widely followed 
Internet index in the marketplace. 


Contact us for our free research papers and a free prospectus. INVESTED 

1 - 800 - 915-6565 ext. 875 WWW.gffunds.com Guinness Flight 

Ask for a prospectus, which you should read carefully before investing. It outlines fees and expenses as well as the risks of investing in technology and telecommunications companies and smaller 
companies. The indexes and the funds’ portfolios include foreign companies, which involve political, economic and volatility risks. First Fund Distributors, Inc., Phoenix, AZ. Actual performance 
of the funds will differ from that of the indexes, as the funds bear advisory fees and other operating expenses, commissions and taxes. Wired fo is a registered trademark of Advance Magazine 
Publishers Inc. Advance Magazine Publishers makes no warranty, including no express or implied warranties of merchantability or fitness for a particular purpose, to any person or entity that 
makes use of the Wired Index as to the results obtained or any data included therein, internet.com is a trademark, “ISDEX” is a registered trademark, and ISDEX and internet.com are service 
marks of internet.com Corporation (Nasdaq: INTM), and are used solely with the express permission of internet.com. internet.com makes no warranty, express or implied, including warranties 
of merchantability or fitness for a particular purpose or otherwise, to any person or entity as to the results to be obtained from, the performance of or any data included in, or any other matters 
concerning the ISDEX Index or the trademarks or service marks described above. Under the license agreement, internet.com is partially compensated for its license to Investec Guinness Flight 
and the fund of the service marks and trademarks described above based on the total assets invested in the fund. 
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Put Your Company 
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It's Easy with 

Microsoft® FrontPage 
& IMC Online® 




Microsoft FrontPage . the World's most popular Web site development tool, 
is designed for optimal performance on Microsoft Windows NT Servers . 
Without Windows NT Servers, some features just won't work. 

IMC Online provides the best sup port in the business for 
all the features of FrontPage 2000 and FrontPage 98. 

In fact, IMC Online hosts more FrontPage Web sites on 
NT Servers than anyone else in the World! 



• N L I N E 


1 - 800 - 749-1706 (US & Puerto Rico) 


Canada Sales 

1-800-743-3360 

International Sales 

(US Code) + 404-252-2972 


www.imconline.net 

1-800-749-1706 


©1999 Interactive Multimedia Corp. All rights reserved. All products and company names mentioned herein are the trademarks of their respective owners. 


















Standard Hosting Plan 


On the Internet, 

Speed and Reliability are Everything! 

IMC Online's servers utilize the power of Microsoft 
Windows NT 4.0 Server and the incredible speed 

of Internet Information Server 4.0 . The result... 
The fastest Web Sites on the Internet today! 
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How do IMC Online's Web Servers Measure Up? 
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Speed is nothing without reliability. 

In addition to providing you with the world's most 
sophisticated servers, IMC Online gives reliability 
tha t sets the standa rd in the hosting industry. 

With state of the art monitoring equipment and 

Cisco routers, your site will be up and running 
arou n d the clo ck . In fact, Cisco Systems is one of 
our valued customers. 


The Features you need, 
at a price you can afford! 



■ 40 MB Hard Drive Space 

■ 1000 MB of Data Transfer 

■ 24 hour Domain Name Registration 

■ International Domain Names 

■ 5 POP3 Email Accounts 

■ Email Forwarding 

■ Detailed Web Site Statistics 

■ Personal CGI-bin Directory 

■ Microsoft Active Server Pages 

■ Microsoft Index Server 

■ 24 hour FTP Access 

■ 24x7 TechSupport 

■ Microsoft Visual InterDev Support 

■ Frontpage 2000 and 98 Support 

■ RealAudio and RealVideo Support 

■ 0C3 Internet Connections 

■ Access 2000 Database Support 

■ Visual FoxPro ODBC Support 

■ Microsoft Office 2000 Publishing 

■ 30 Day Satisfaction Guarantee 

$24.95 per month* 


IMC Feature Plus Services 


■ Extended Volume Hosting Plan 

► Shopping Cart Support 

► SSL 3.0 Secure Pages 

► Domain Name Parking 

► CyberCash Transaction Support 

► Additional Domain Names 

► Microsoft SQL Server 7.0 

► Password Protected Web Access 

► Enhanced POP3 Email Accounts 

► Email List Servers 

► Plus More... 


IMC Online's premium quality h ost ing pla ns 

support all the features you need to create and 
manage a dynamic, traffic building presence on 
the Internet. With s uppo r t fo r all p op ular 
de ve lopment tool s . Internet commerce, and 
databases - you get more with IMC Online. 

All at a price you can afford! 


Order your site today! 


Online at www.imconline.net 
email at sales@imconline.net 

1-800-749-1706 (US & Puerto Rico) 

Canada Sales 

1-800-743-3360 

International Sales 

(US Code) + 404-252-2972 

i me 
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*S@tup fees may apply, services billed quarterly or annually 
FREE setup on 12 month prepaid hosting agreement 
Network Solutions domain registration fees may apply 























































































Finally, Web hosting without a host of complications. Now you can have a business- 
quality Web site and the support of AT&T at an affordable price. Starting at 
$25/month, you get a world-class Web site with business features like domain name 
service, CGI scripting, e-mail, and more. Plus, you can take advantage of: 

• Online Sign-Up • Usage Reports 

• 24x7 Technical Support • Account Control Panel 

• Content Preview Site • Microsoft® FrontPage® Extensions 

Big or small, AT&T has Internet access, hosting, and e-commerce solutions for you 
because there’s no room for small thinking in small business.™ 


working' 


Entrepreneurs Wanted! 


Start your own Internet Business 


yourname.com 

Fully loaded web site for $20 

- 50 MB disk space /month* 

-2 GB traffic / month 

-10 mailboxes 

- Frontpage™ 98 server extensions 

- web based control panel, web site statistics, etc. 

NEWI Speciality Packages: 

Media Site: featuring RealAudio®, RealVideo®, 

Flash™, Truespeech 

E-commerce Sites: One Stop Solutions for web 
store hosting, shopping carts, secure servers, credit 
card processing. 

30 day money back guarantee! 


Get } 

FIRST 

MONTH 

FREE! 

(promo code: wire-3338) 


Make money on the net NOW! 

Resellers & Affiliates wanted! 


W - - > , 1 Communications lie. International +1 (604) 688-8946 

Email: sales@netnation.com 

*US$70 domain name registration fee is required by InterNIC (third party entity). Setup fees: $50 for the EZsite web site package. Prices and features subject to change without notice. 

All trademarks are the property of the respective owners. 


AT&T Web Hosting 
$25/month 


WEB HOSTING 

* _ 


Calm your Web site anxiety »> AT& 

T Small Busines 

s Hosting Services 
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WEB HOSTING 


SERIOUS ABOUT YOUR SITE? 


SO ARE WE! 

[Speed 

Hosting ™ 

www.hshosting.com 

SERIOUS SAVINGS 

• STARTER PLAN - $9.95 a month 

• No Set Up Fee! 

• 1 MB of Disk Storage, 1 e-mail account, Unix or NT 

• THE POWER PLAN - $19.95 a month 

• Your First Month is FREE! NO SET-UP FEE! 

• 100 MB of Disk Storage, 10 GB Transfer Allowance 

• 20 E-Mail Accounts, easy to manage & set up! 

• FREE Search Engine Submittal 

• Unix or NT, FrontPage 98 or 2000, ASP, Perl 

• BUSINESS BUILDER PLAN 

• $35 a month 

• Your First Month is FREE! 

• 100 MB of Disk Storage, 10 GB Transfer Allowance 

• 20 E-Mail Accounts, easy to manage & set up! 

• $75 Set Up Fee includes MIVA MERCHANT 
E-Commerce Software! 

• FREE Search Engine Submittal 

• STOREFRONT PLAN - $35 a month 

• Your First Month is FREE, No Set Up Fee! 

• 100 MB of Disk Storage, 10 GB Transfer Allowance 

• 20 E-Mail Accounts, easy to manage & set up! 

• Featuring StoreFront 2000 E-Commerce Software! 

• FREE Search Engine Submittal 

• ADVANCED NT HOSTING PLAN 

• $99.95 a month 

• 200 MB of Disk Storage, 30 GB Transfer Allowance 

• 40 E-Mail Accounts, easy to manage & set up! 

• Servers are limited to 20 customers for maximum 
performance! 

• Full support for Visual InterDev, ASP, Access, 
ODBC, Drumbeat, ASP Mail, SAFileup & more. 

• Add 35 MB of SQL Storage for just $40 a month 

• VIRTUAL HOSTING RESELLER PLAN 

• Just 39.95 a month, $29.95 Set Up Fee* 

• 100 MB of disk storage, 10GB of data transfer 

• Each of your clients can have their own domain and 
ip number, 30 e-mail accounts included 

*Your Set Up fee includes your first domain, additional domains have a $14.95 set up fee each 


Are You Master of Your Domain? 


ip,—— 


Cobalt RaQ Servers provide you with an affordable 
UNIX dedicated server environment for as many as 
200 websites or a single, powerful dedicated serv¬ 
er. As a Preferred ISP Partner of Cobalt Networks, 
HiSpeed Hosting offers you the best pricing & sup¬ 
port on Cobalt RaQ Servers in the industry! 


Ideal for Dedicated Web Hosting and Reselling! 


COBALT RaQ 3 ■ 300 MHZ 

RaQ Pro - $ 169 a month! 

8.4 GB Hard Drive * 32 MB RAM 
10 IP's * 25 GB Data Transfers 

RaQ Plus - $249 a month! 

8.4 GB Hard Drive * 64 MB RAM 
20 IP's * 35 GB Data Transfer 

Advanced RaQ - $329 a month! 
13 GB Hard Drive * 128 MB RAM 
30 IP's * 40 GB Data Transfer 

Power RaQ - $429 a month! 

15 GB Hard Drive * 256 MB RAM 
40 IP's * 50 GB Data Transfer 


NT DEDICATED HOSTING 

NT BUSINESS - $395 a month 
9GB Drive-Ultra2 SCSI, 256 MB RAM 
Intel Pentium 3 450 Processor 
30 GB Data Transfer, 20 IPS 

NT CORPORATE $495 a month 
18GB Drive-Ultra2 SCSI, 512 MB RAM 
Intel Pentium 3 450 Processor 
50 GB Data Transfer, 30 IPS 

NT ENTERPRISE $800 a month 
18GB Drive-Ultra2 SCSI, 512 MB RAM 
Dual intel Pentium 3 500 Processors 
60 GB Data Transfer, 50 IPS 


Dedicated Hosting Services Include; 

24x7x365 Monitoring • Strictly controlled physical access 
Temperature & humidity controlled environment 
Sophisticated computerized access control system 
Performance, utilization and availability reporting 
Strictly enforced security policies 

UPS power for hosted systems and network equipment • Backup Generator 


Virtual Hosting ReSeller Plan 

$39.95 a month! • Unlimited Domains - each of your clients can have 

100 MB of Disk Storage their own domain name & IP number 

Unlimited Domains • Free Secure Server access 

$29.95 Setup Fee • 25 E-Mail accounts included, with autoresponders, 

10 GB Data Transfer forwarding, aliasing & easy account administration! 


Call Toll Free: 1-877-773-3306 


FEATURES 


SpCari* 


Registered Web Presence Provider for Microsoft FrontPage® 2000 
SQL & Access Database Support 
Real Audio & Real Video G2 Serving & Encoding 
Microsoft Visual InterDev, Active Server Pages Support 
Mercantec Softcart E-Commerce Solutions 
Full Support for Microsoft FrontPage 98 & 2000 
FrontPage E-Commerce Solution - Storefront 2000 
Miva Merchant E-Commerce Software 
NetTracker Web Stats 
CyberCash 

VeriSign Hosting Partner 
Thawte Hosting Partner 

Support for: Drumbeat, NetObjects Fusion, Dreamweaver 


SERIOUS SPEED 


• Fully Redundant OC12 Connections 
12 times Faster than T3! 

• High performance IBM Servers 

• Cisco Routers & Switches 

SERIOUS SERVICE 

What Do Our Clients Say? 

"We sure have chosen the right partner , HiSpeed Hosting is doing a great job and we 
are very satisfied.." 

"A 1 rating on tech support, this would have been a 3 day problem with my old host." 


HiSpeed Hosting™ LLC. All rights reserved. All products and company names mentioned herein are the trademarks of their respective owners. 


















HEWLETT 

PACKARD 


Microsoft 


The Best Support and Pricing in the Industry. 


wmmmm 


Speed. Reliability. Support.' 


Call today and 
discover why 
everyday hundreds 


of companies 
worldwide trust 
their websites to 
Interland. 


ihatj 


D1999 Interland, Inc. All rights reserved. Microsoft Office 2000 box shot reprinted with permission from Microsoft Corporation. 
Other names mentioned are trademarks or registered trademarks of their respective companies. 


Web Hosting 


Pricing From 
$19.95 per Month 

• 99.9% Uptime Guarantee 

• Unlimited e-mail accounts for your 
website (POP3, SMTP, aliases, auto 
responders, and forwarding) 

• Toll-free 24x7 technical support 

• 100 MB of website storage 

• Aggressive reseller program 

• Browser-based control of your 
website and e-mail 

• Browser-based statistics and 
reporting tool 

• Windows NT and UNIX Webserver 

• Database support for 

MS Access, MS SQL 6.5/7.0, mSQL, 
FoxPro, and more 

• Active Server Pages, Cold Fusion, 
Microsoft Frontpage, Microsoft 
Office 2000, Microsoft Commerce 
Server, SSL Security, PGP 
e-mail, CGI-bin and more 


E-COMMERCE SOLUTIONS 


• New HP/Interland turnkey 
e-commerce solution with high 
availability and OpenPix 
technology, and all other leading 
e-commerce solutions 

• Free e-commerce consultation 


APPLICATION HOSTING 


• Microsoft Office 2000 extensions 

• Lotus Notes and Domino 

• G2 RealAudio & Video Streaming 

• NetShow 


CO-LOCATED/DEDICATED HOSTING 


• Pricing from $199 per month 

• Major backbone connections to 
UUNET, QWEST and DIGEX 

• Redundant OC-48 and OC-12 
backbone connections 

• 24x7x365 Network Operations 
Center 

• Battery backup and fault tolerant 

Call Today 
800.257.1723 

www.interland.net 
404.586.9999 / sales@interland.net 
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WEB HOSTING 



Copyright © 1999 Concentric Network Corporation. All rights reserved. The Concentric logo and Now the Internet revolves around you are trademarks of Concentric Network Corporation. Offer good for up to ten thousand dollars on any plan. Offer expires 6/1/00. 


E-COMMERCE 


WEB HOSTING 


That constricting 


It’s because 


is three sizes 
TOO SMALL 


(800) 476*0196 

www.ConcentricHost.net 










iNNERHOST is a Microsoft Certified Solution Provider. 
The team consists of a diverse group of Internet 
professionals, including Microsoft Certified individuals, 
with years of experience in the Internet industry. Setting 
up and working with high performance web servers is 
no trivial task. A staff of experienced hardware and 
software professionals can maximize uptime by 
configuring servers properly for their intended use. 


Dynamic Site Hosting 
Database Hosting 
Application Hosting 
E-Commerce Solutions 
Dedicated NT Servers 
Clustered Services 


Microsoft 


Finally, enough horsepower 
to make the Internet 
purr like a kitten 


Rev up your web capabilities with our new OC-192 Internet backbone. With its 
combined power of over 5,000 T1 lines, uptime and bandwidth are no longer a 
concern. So fire up your web connection. Contact us about our web hosting, 
dedicated servers, and nationwide xDSL capabilities. 


HAD 
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with our advanced 
Windows NT -based 
web site hosting services 


Specializing in: 

Microsoft Windows NT 
internet Information Server 
ASP (Active Server Pages) 
ASP Components 
Microsoft SQL Server 
Microsoft Access ® 
Microsoft Frontpage 
Microsoft Visual InterDev 


A little more than just a web host... INNER 


1.BBS.751 .5272 www.innenhost.com 
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5 ay only $60 registry fee. 


-For limit* 


13 email: staff@intergate.net 
p fax: 1 415 617 0001 


Standard Features 


High performance 
622 mbps connection 
30 day money back 
guarantee 

Custom cgi directory 
Microsoft FrontPage 98 
Unlimited direct 
FTP access 
Unlimited email aliases 
Unix or Windows NT 
Personal IP address 
Wholesale traffic charges 
OC-12 fiber backbone 


Optional Features 


Daily web stats 

Web development services 

E-Commerce 

Shopping cart 

Site Promotion Services 


CALL NOW 
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I Microsoft 1 

I Windows NT ■ 

Frontpage 1 

































FREE 


FREE 



Domain name 

I 

registration 


1 □□ M B Webspace with 
hosting service package plus... 


pace.com 


FREE 

Microsoft Frontpage 
Extensions 

FREE 

Web Email Account 

FREE 

POP3 Email Account - 
Unlimited Alias 

FREE 

Mail Forwarding 

FREE 

Account Setup 

FREE 

Bandwidth - 
155Mbs Connection 

Don't forget, 

apply now and take advantage 
of this BIG offer 


Registration i 


! Provider Program [ 


domains for yonr customers* 


make a profit doing 


i U@in.eIT Corporation* 


Domain registration for as low as $86.50 annually 
Resellers can track domains easily 
Resell on a commission basis or at a discount 
Renew domains for only $89.00 
Register domains for 1 to 10 years 


Domain. Registration 


m 


* Accredited ICANN Registrar 


http ://nameIT.net 
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WIRED 


Full-Service Web Hosting Made Easy! 

Wf 




$2495 

■ month 


TopChoice Systems consistently exceeds our clients' expectations 
with our exceptional service, value and reliability. 

We know what you and your web site deserve and that's what we give you! 


Simple & powerful 

E-COMMERCE SERVICES 

from $51 month 


NEW to TopChoice Systems 


150MB of Storage Space 

25 POP Email Accounts & 
Unlimited Aliases 

Domain Name Registration or 
Transfer (www.yourname.com) 

Free Secure Server Access 


Every account includes: 

■ Full T3 Connection to the ■ 

Internet/Redundant Backups m 

■ Full Access Logs with Hourly 
Updates 

I Free Registration in up to s 
650 Search Engines 


Microsoft FrontPage98 Extensions 

Personal CGI-Bin & Access to 
"Canned" Scripts (Perl, C, Shell) 

No Hidden Charges 
30-day Money Back Guarantee 


Earn up to $25 per new customer! 
Call or visit our site for details 


■ 

Use ofTopChoice Control Panel 

■ 

High Performance Servers 

Also available: 

■ 

Unlimited FTP Access/Updates 

■ 

Auto Email Responders 

m RealAudio & 

m Custom "CGI" 

■ 

JAVA, Shockwave Multimedia 

■ 

Virtual FTP Server 

Video Streaming 

Programming 


Audio/Video Support 

■ 

Quick Account Activation 

a SQL and MS Access 

■ WindowsNT 

■ 

Unlimited Hits/Transfers 

■ 

Great Reseller Program 

Database Support 

Hosting 


rnT°P 

Choice 

SYSTEMS INC. 


ll jl lfll 


http://world.topchoice.com 

info@topchoice.com 

I -888-219-2111 


We do not host adult sites. 
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Advanced Jf^le^JHNttTECHNOLOGiES, Inc. 


AIT 


Your Hosting Solution 

Virtual 
Server 1 

Virtual 
Server 2 

Virtual 
Server 3 

Dedicated 

Servers 

NT Server 

Starter Site 

Disk Space (can be customized) 

110MB 

215 MB 

500 MB 

Co-location 

100 MB 

20 MB 

Data Transfer 

6 GB 

21 GB 

54 GB 

starting at 
$99.00 

8 GB 

N/A 

Max # of domains you can host 

N/A 

25 

75 

month 

N/A 

N/A 

Base Monthly Server Cost 

$18.95 

$59.95 

$149.95 


$18.95 

$7.95 

Max. per domain cost @ $2.00/domain/mo 

N/A 

$50.00 

$150.00 

Managed 

N/A 

N/A 

Max. possible cost to you/ month 

$18.95 

$109.95 

$299.95 

solutions 
host 255 

$18.95 

$7.95 

Your monthly gross profit @ $19.95 domain 

N/A 

$498.75 

$1,496.25 

domains & up 

N/A 

N/A 

Your monthly net profit 

N/A 

$388.80 

$1,196.30 

(VST) 

N/A 

N/A 


ECOMMERCE WEB HOSTING 


"AIT's unique & powerful Virtual Server Technology (VST) gives you the competitive edge" 


LINUX 

and 

NT 


Packages Starting at 


Resellers Pay 


$ 2.00 


$ 7.95 


A Month Per Domain 


No Setup Fee If Switching From A Competitor 

Ask About a Month of FREE Hosting 



Rated # 1 Web Hosting 
Company with RateHosts 


_ 


III®' 


sales@aitcom.net Call TOLL FREE 1 - 800 - 878-4084 


Standard Server Features: 

• FREE Domain Name Registration 

www.yourcompany.com 

• TOLL FREE Technical and Billing Support 

• Dedicated IP Address on VST 

• 99.9% Network Uptime Guaranteed 

• 30 Day Money Back Guarantee 

• 1 Hour Setup Time 

• Application and Ecommerce Hosting 

• Ecommerce Enabled and Ready 

• Secure Credit Card Processing 

• Redundant OC12 & T3 Backbones 

• Redundant Cisco 7000 Series Routers 

• On-Site UPS & Generator Backup 

• Your Own FTP Directory 

• Your Own CGI-BIN 

• Access to all config files 

• Unlimited POP Email Accounts 

• Unlimited Email Forwarding/Aliases 

• Unlimited Email Autoresponders 

• Password Protected Directories 

• Easy to Use Control Panel 

• Online Billing Status 

• Real Time Ticket Support System 

• QuickStats Web Statistics and Log Files 

• Daily Tape Backups/DataVault 

• MS FrontPage”Extensions 

• FREE Marketing Newsletters 

• FREE Park Domains 

• FREE SSL & PGP* 

• FREE CGI/JAVA Libraries 

• FREE AIT Mall Listing & PAL 

• FREE Ushop Webstore / Shopping Cart 

• FREE Guestbook & ChatRoom 

• Telnet Access - SSH Access 

• mSQL Database & ODBC 

• Real Audio/Video capabilities 

• Macromedia: Adobe: NetObjects Fusion” 

• MOPS? CyberCasht Payment Net” 


















































REACH LEADING WEB 
HOSTING PROSPECTS 

61% of Wired readers are involved 
in the purchase of internet 
products/services. 

74% of Wired readers are MIS/IS/IT 
professionals. 


Wired Market's Web Hosting adver¬ 
tisers are up 71% this year - Make 
sure your Web Hosting service has a 
presence in this exploding marketplace. 


Sources: 1998 Subscriber Study, 1998 Altitudinal 
Study, intettiquest Business Inftuencer Study v5.0 


w.interland.net 


www.hshostmg.coi 


www.aitcom.net 


■ I §11 

www.hostway.com 


www.mtergate.net 


www.ipservices.att 


www.imconline.net 


ww.netnation.com 


www.i-mteractive.net 


www.powersurge.co 


ww.easyspace.com 


nerhost.com 


www.world.topchoice.com 


ADLINKS 

HiSpeed Hosting 


Advanced Internet 
Technologies, Inc. 


Interland 


Internet Gateway 


AT&T Web Hosting 


NetNation 


Concentric Networks 


Infinity Interactive 


Power Surge 


Innerhost 


Top Choice Systems, Inc 


WEBHDSTINI 


1-800-867-5055 WWW.P0WeRSURG6.NeT sfli.es@PoweRSURGe.NeT 


worm gears. 


saies@hostway.com 
promotional url: 

http: / /hostway.com/wired 


helical gears. 


planetary gears. 


shaft mounted gears, 
totally geared for gears. 


"this is my 

% o « I pIH 


website. 


■A ^ 1 3 n 

www.totallygeared.com 


Hosting Packages 
Starting at 


$ 13.95 


r 3/month 

200 MB 6 GIG 


Your website is unique and so are your needs. Whether you are looking to sell products or services, or have 
your own personal website online, Hostway provides you with a full range of hosting solutions to meet your 
website's current and future needs - Domain parking, email, dedicated hosting, complete e-commerce solutions 
with shopping cart and credit card transaction processing, all backed by our multiple DS3 connections, 99.9% 
uptime and superior 24x7 technical support. 


It's no wonder why Hostway continues to be chosen as a leading provider in webhosting year after year; as a 
Tier 1 provider in webhosting, our goal is to provide you with innovative, easy to use solutions to meet your 
growing needs. So give us a call today and find out why thousands of websites turn to Hostway. 


webhosting e-commerce dedicated servers resellers corporate plans 


Hostway.com 

800.397.2449 

www.hostway.com 
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www.modernpostcard.com 


www.agiodesigns.com 


biodesk.com 


www.pinsource.com 


www.postmasterdirect.com 


www.xnewmedia.coi 


www.infoUSA.co 


www.univenture.com 


www.microstore-mousepads.com 


Modern Postcard 


Pinsource.com 


Pappy Van Winkle 
PostMastrerDirect.com 


Expression Center for New Media, LLC 


InfoUSA 


Univenture 


Vancouver Film School 


___ 




Make your next marketing campaign better, faster and 
smarter with 100% opt-in email marketing! 


ii uMmd 




NetCreations pioneered opt-in email marketing in 1996 and 
remains the market leader. Our PostMasterDirect.com service 
gives marketers a better, faster and smarter way to reach 
shoppers on the Web. 


Every name in our PostMasterDirect.com database belongs to an Internet 
user who has come to our site or our partner sites and asked to receive 
email offers about topics of interest. Our exclusive double opt-in process 
ensures that every list member who joins our service has verified his 
request to receive our mailings. 

X) Faster ) 

Our cutting-edge technology gives marketers the power to create real-time 
campaigns on the fly, from selecting lists to placing orders to mailing out 
millions of messages in a single day. Our TrackBot tracking system lets 
marketers monitor the success of their mailings as the responses pour in. 


With PostMasterDirect.com, smart marketers spend less and generate a 
higher return on investment (ROI) than with postal mail, banner ads or 
telemarketing. Thanks to our 3,000 targeted list categories, our customers 
average 5 to 15 percent response rates on their PostMasterDirect.com 
campaigns and get email delivery and merge/purge for free! 

















































































For your web Site 


:«€k mm 

to Get a 
ymp Start! 


I Credit Reports 


Trade Shows 


Entertainment 


Search by City, Search by Industry, 
Search by Month, Search by Interests 


Movies, Live Productions, Music, 
Sports, Video Releases 


Yellow Pages 


White Pages 


Search by Business Name, Search by Business 
Category, Reverse Lookup by Phone Number 


Search by Person’s Name, 

Reverse Lookup by Phone Number 


Business Credit Reports 


Job Opening s 

Search by industry. Search by City 


Information on 12 million U.S. and 
Canadian businesses. 


From 


com 


[FREE White Pages), (FREE Yellow Pages] , [FREE People Finder) or 


Frankly, infoVSA wrote the book on white and yellow page 
databases and business credit reports. We’ve been compiling 
databases on people and businesses for over 27 years. Our databases 
of 195 million consumers and over 11 million businesses are the 
finest in the country. 

That’s why just about every web site offers our database on 
their web site. For example, Local View (www.localview.com), 
MapQuest (www.mapquest.com), Microsoft (www.microsoft.com), 
Network Solutions, (www.networksolutions.com), infoSpace 
(www.infospace.com) Powerize (www.powerize.com), Yahoo 
(www.yahoo.com) Switchboard (www.switchboard.com), and 
thousands more! 


[FREE Business Credit Reports] icon on your web site, and we will 


connect it to your own pnvate-label web site on our server. Your 
customers will not even know they have left your web site. In a 
fraction of a second they’ll be searching the world’s best database of 
people and businesses. 


Since we are the originators of the data, the database will be updated 
every day. It will be the most current information available. Not only 
that, we will be offering pictures and videos of businesses so your 
customers can see the business in living color. And guess what, it’s 
absolutely FREE ! 


So if you would like to get started offering white or yellow pages 
and business credit reports on your web site or Intranet, call: 

Mr. Bob Toth, Vice President, Internet License Division 


When you go to their web site to search for people and businesses, 
you are actually accessing our database. 

Now info\]SA.com is offering free white page , and yellow page 
directories plus, free business credit reports for your web site. If 
you’re creating a web site, a destination site, a general portal or an 
Intranet, you need white and yellow pages so your customers, your 
members and your employees can look up information and save 
hundreds of thousands of dollars in directory assistance charges 
and business credit reporting service charges. 

Click on to our free Business Credit Reports. We now offer 
these services to you absolutely free. It’s easy. Just show a 


Phone: (402) 593-4698 • Fax: (402) 331-4950 
E-mail: bob.toth@infoUSA.com 


com 


An infoVSA Inc. Company 


Nasdaq Symbol: IUSA 

378 Vintage Park Drive • Foster City, CA 94401 


Media Code: 28030 


Yellow Pages 

White Pages 

Directory 

Directory 
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DISTANCE LEARNING CHANNEL 

www.ed-x.com +888/419-0929 


Film • Classical Animation 


3D Animation • New Media 


800-661-4101 (US and Canada) 

| I Y Local: 604.685.5808 

420 Homer Street, Vancouver, BC V6B 2V5 
education E-mail: q45@vfs.com Web: www.vfs.com 


Acting for Film & Television 


Writing for Film 8c Television 


Center for New 


call 

West Coast: 
415.276.5137 


East Coast: 
212.286.5262 


email 

marketfawired.com 

www.wiredmagazine.com 


7 ALL-NIGHTERS 

560 SLICES OF 930 PIZZA 

19 CREATIVE EPIPHANIES 

OO INDUSTRY 
CONTACTS 


motor, Marketing and Sales , 
fast Radius Communications 


Vancouver Film school 


NEW MEDIA 


" TOTaL immersion 

* DIGITAL 

CD VISUAL MCDIfl 
and SOUND ARTS 
GDUCRTION 

0 LIMITED ENROLLMENT CALL TOLL FRjEG 

i-877.833.88oo 

^ 6601 SH€lLMOUND ST. EME-fiY VIILE Cft 94608 

< SAN FRANCISCO BAY ARCA 

WWW.XNeWM6DIfl.COM 
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Custom pins «s 
«asy as 1-2-3 u 


Perfect for tradeshows! 


E-mail your art to 
mfo@pmource.cotr) 


2) Decide 1 ,2 or 
Ha, 3 week service. 


/ EjOUF 


• Your design 

• Fast turnaround 

• High Quality 

• Fullfilment Available 

• Factory Direct 


3) Your pins are shipped directly 
to you or to your function. 


Microstore Inc 


PinSource® %?'*<> 


www.pinsource.com 


Your satisfaction is 100% GUARANTEED. 


Pappy Van Winkle s 

FAMILY RESERVE 


The #1 Rated 


Bourbon Whiskey 


| Great pins, factory direct prices | 


1502) 897-91 13 www.oldripvanwinkle.com 



Wired Market is the Ultimate Vehicle To Reach 
Online Shoppers, Increase Web-Site Traffic and 
Generate Online Sales 

96% of Wired readers have internet access 
(at home/work) 

70% of Wired readers shop (purchase products/services) 
online 

85% of Wired readers have visited an advertisers web-site 

Wired Market's E-Commerce advertisers are up 22% this 
year - Make sure your E-Commerce site has a presence in 
this increasingly competitive environment. 

Source: 1998 Subscriber Study 

















MARKET LINE ADS 


To place your order go to: 
www.wiredmagazlne.com 
or call:+1 (415) 276 5137 

Line Ads: 

For as little as $311 (per insertion) 
you will reach 
1.94 million of today's 
digital leaders 


Rates: 

$311 for the first two lines, $112 for 
each additional line-53 characters 
per line (including spaces) 


Create Your Own Full Color Custom Postcards To 
Market Your Business, Products, Services & Designs 

• Promote Websites, CD Boms & New Technology 

* Ideal For Direct Mail, Follow-Up Cards, Thank Yous 

& More! * For More information & FREE 
Samples, Check Out Our Website Or Call 


Versatile disc storage with patented 

Safety-sleeve® 

• Lightweight & portable 

• Clear overlay cover tor 
insertable graphics 

• Full-flip, interchangeable 
access for up to 10 discs 
& graphics 




mm SAMPLE (US addresses only) 
with $4 s/h to P.O. Box 28398, 

Columbus, OH 43228 or order online at 

www.univenture.com 

Retail distributors call 800.992.8262 
for more information. 


www. modernpostcard. com 


WIRED, the Market Leader, Continues 
To Experience Tremendous Growth: 


Newsstand sales are up 26% over last year 


Subscriptions are up 


by 50,000 plus per issue 


WIRED Market is Distinctive, Providing a 
Unique and Effective Platform For 
Advertisers: 


WIRED Market ad pages have increased 
significantly - 38% YTD 


WIRED Market is the most cost-effective way to 
reach the most connected and powerful audience 
with your advertising message. 

Source: Publisher, December 1999 


TECHNOLOGIST 


IMAGINARY FORCES, a conceptual 


YOU HAVE THE CAPACITY TO LINK TECHNOLOGY 
TO DESIGN, FACILITATE COLLABOHATION 
ANO INITIATE PHOOLEM-SOLVING. YOU BRING 
A VAST ARRAY OF KNOWLEDGE REGARDING 
TRADITIONAL PROJECTION, VI0E0 SCREENS, 

REAR SCREEN PROJECTION, AUDIO ENGINEERING, 
SMART OBJECTS AND OTHER NEW ENVIRONMENTAL 
ANO INTERACTIVE DESIGN TECHNOLOGIES. 


PLEASE FAX OR SEND RESOW TO: 


mei nary forces / HR-wi formulate proposals, (JC 

6526 sunset BLVD. interface with our client. 
HOLLYWOOD, CA 90028 
323.957.9577 FAX 


No calls please. 


GetBot - Now you can batch download from the Web. 
Easily get all the pictures on a page, or even 7 MP3 in 
an entire site. Get your copy now at getbot.com 


Music! @ MacroRadio-Dot-Net 

www.macrorcidio.net 


www.RozDimon.com 

Wacky & incorrect ait - Plus ‘The Flash Bible! 
You won't believe your eyes and ears! 


WWWJRTV1RGIN1A.COM 

Where America Shops For Furniture! 


http://wired.adultasap.com Safe Sex Buys. 

World’s largest adult store. 6,000 + DVDs, Toys. 

Best prices, detailed reviews, discrete packing, quick delivery 


www.adspoof.com: 

D-Film comedy on the web!! 

Guaranteed to make you laugh or your money back. 


WWW.B1D-AMERICA.COM 

The anti-auction is here! Don’t compete! Co-operate! 
Need a TV, Fridge, Washer? So do thousands of others! 


WWW.MALESSENTIALS.COM (Toll Free 877-G02-MALE) 

Rogaine & Minoxidil - lowest prices, rapid delivery 
FREE Membership saves you even more! 


ALL MALE CHAT LINE 

LIVE CONVERSATION 


1 - 800 - 676-6766 

S2.00 min. Discreetly charged to Visa/MC 


S1.49 min. Discreetly charged to your telephone. Callers 18+, 
Touch Tone Phone Required. Compuline Reno, NV 











who wo low0er thlwtes 
he Is less of a wcaw. 


who teaches his sow 
the liwportawce of 
early detectiow. 


who zovwfoYts, a mother 
as she faces the chatlewye 
of a lifetime. 


AAAERICAN 
CANCER 
f SOCIETY 



Colophon 

Wired is designed and produced digitally. 

Our thanks to the makers of the following: 

Hardware 

Apple Power Macintosh G3 and G4 desktops, iMacs, and PowerBook 
computers; Agfa SelectScan Plus, DuoScan T2000 XL, Arcus II, and 
Vision 35 scanners; Radius PrecisionView and IntelliColor Displays; 
Sony monitors; Hewlett-Packard LaserJet printers; Xerox Regal 5790 
digital color copier/printer; SuperMac Splash; APS, MicroNet, and La Cie 
storage media; Iomega Zip and Jaz; La Cie CDRs; Quantum DLT 
autoloader; Hammer Storage RAID drives. 

Software 

Word processing and tracking: Microsoft Office 98. 

Page layout, illustration, and graphics support: QuarkXPress; 

Adobe Acrobat, Dimensions, Illustrator, Photoshop, Premiere, and 
Streamline; Equilibrium DeBabelizer; Macromedia Fontographer, 
Symantec Suitcase. 

Typography: Text: Adobe Myriad and Wiredbaum; Heds: Adobe, 
FontShop, FUSE, HoeflerType Foundry, House Industries, ICG, [T-26]. 
Networking: Cisco enterprise routers and switches; 3Com hubs; 
Apple Work Group Servers with AppleShare IP; Shiva LanRover D56; 
3Com modems; Dantz Retrospect 4.2; Netopia Timbuktu Pro 5.2.1; 
Qualcomm Eudora Pro 4.2.2; Neon Software's CyberGauge 2.2.1; 
Dartmouth College's Intermapper 2.1.1; Sustainable Softworks' 
IPNetMonitor 2.4; Peter Lewis'Anarchie 3.6.2; InTrec Software 
ProTerm 1.2.5; AG Group's EtherPeek 4.0.1; Aladdin Systems'Stufflt 
Deluxe 5.1.2; Jim Matthews' Fetch 3.0.3; Microsoft Internet Explorer 
4.5; Netscape Communicator 4.7. 

Electronic prepress and printing by Quad/Graphics Inc., 

Saratoga Springs, New York. 

Color separations are made on a Linotype-Hell ChromaGraph S3900. 
Initial color corrections are performed on Apple Power Macintosh G3s 
in Adobe Photoshop and then proofed on the paper stock using a 
Kodak Approval digital color-proofing system. Additional electronic 
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“RETURN TO SENDER” 

The Wired "Return to Sender" Contest 
Official Rules (See page 49.) 

NO PURCHASE NECESSARY TO ENTER TO WIN 

The Wired "Return to Sender"Contest is sponsored by Wired, 520 Third Street, 

Third Floor, San Francisco, CA 94107-1815 ("sponsor"). 

Eligibility: Contest is open to residents of the United States and Canada (excluding 
Quebec), except employees of Wired. Enter by sending in your postal art (any mailable 
object) for consideration, along with your name, address, email address (if any), and 
telephone number, to 

Wired 

520 Third Street, Third Floor 

San Francisco, CA 94107-1815 

Entries for the July issue must be received no later than April 1. One winner will be 
chosen based on the most unusual entry on or about April 10. One entry per person 
permitted. All entries become the property of the sponsor and will not be acknowledged 
or returned. All decisions by the judges are final. Grand prize (1): one (1) Wired T-shirt 
(approximate retail value $30). Void in Puerto Rico, the Canadian province of Quebec, and 
where prohibited. If the winner is a resident of Canada, the winner may be required to 
correctly answer a time-limited arithmetical skill-testing question. Subject to all federal, 
state, local, and provincial laws and regulations. Income and other taxes, if any, are sole 
responsibility of the winner. 

For name of the grand prize winner, send a self-addressed, stamped envelope to 
Wired "Return to Sender" Contest Winner (July), 520 Third Street,Third Floor, San 
Francisco, CA 94107-1815 after April 10. 

Acceptance of the grand prize prize constitutes consent to use the winner's name and 
likeness for editorial, advertising, and publicity purposes without further compensation 
(except where prohibited by law). 




S MOST 


THE WORLD 


POPULAR DESTINATION 


ON THE INTERNET 


Plan and book your next London 
vacation, business trip or convention 
with the help of London Tourist 
Board & Convention Bureau and 
LondonTown.com - the Official 
Internet Site for London. 


Subscribe today for our 
free email guides: 

• Essential London Guide 

• London on Business 

• Convention Planners' 
Checklist 


EXCLUSIVE 
Special Offer for WIRED readers 
Download for FREE the 

London Year Screensaver 

at www.LondonTown.com/wired 


The Official Internet Site for London 


0 


LondonTown.com is the Official Internet Site for London 
Tourist Board and Convention Bureau. 











WHAT: 

Mazur Group Femtosecond Laser 

HOW: 

A diode-pumped commercial solid-state laser 
passes through the specially configured titanium 
sapphire crystal (glowing, above), which con¬ 
verts the beam into pulses of 20 femtoseconds 
(millionths of a billionth of a second). A Zeiss 
microscope focuses the laser into a ray less than 

1 micrometer in diameter and powerful enough 
to trigger microexplosions inside a piece of glass 
or plastic - without affecting its surface. Like pits 
in a CD, the pattern left by the blasts records data. 
Unlike a CD burner, the laser can penetrate the 
medium to create stacked layers of information. 

WHERE: 

Gordon McKay Laboratory, 

Department of Physics, Harvard University 


WHY: 

This prototype laser system will trigger a new 
generation of ultrahigh-density data storage 
devices expected to be available in about 

10 years. Other applications include micro¬ 
machining and minimally invasive laser surgery. 


WHO: 

Principal investigator Eric Mazur, 

Chris Schaffer, Andre Brodeur, 

Nozomi Nishimura, Nan Shen 



MORE: 

mazur-www.harvard.edu 
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Make up for 

THE BRAIN CELLS 
YOU LOST 
IN COLLEGE 




Point 


Actual Size 


Nothing like a NeoPoint’" smartphone to boost your IQ. Or the perception of it. 
Its 11-line screen lets you read messages, contact files and menus at a single glance. You 
can update names and addresses on your PC, then sync them directly into the phone (data 
cable and software included). It displays a constant reminder of your next meeting. And 
keeps you in touch with email without being tied to a wall jack. It's the perfect blend of 
cellphone and PDA. NeoPoint smartphones. See more. Scroll less. Be smarter. 

©2000 NeoPoint, Inc. NeoPoint, the NeoPoint logo and Simply More Intelligent are trademarks of NeoPoint, Inc. All rights reserved. 

Features subject to change without notice. *Voice command available on selected models. 


11-line screen 

built-in PDA 
syncs to PC 
voice command* 

wireless modem 


6.5 ounces 


For the nearest store, 
or to buy online, visit 

www.neopoint.com 

• Point 

SIMPLY MORE INTELLtSENT 















ENJOY OUR QUALITY RESPONSIBLY. 


P*ttC./VOl. (80 PROOf) HIT* 

IMPORTED 

PRODUCED AND BOTTLED IN AHUS, SWEDEN 
A «V THE ABSOLUT COMPANY 
A DIVISION-OF V&S VIN&SPJHT A6. 


ABSOUIT HOMAGE 

ABSOLUP VODKA. PRODUCT OF SWEDEN. 40 AND 50% ALC/VOL (80 AND 100 PROOF). 100% GRAIN NEUTRAL SPIRITS. ABSOLUT COUNTRY OF SWEDEN VODKA & LOGO. ABSOLUT. ABSOLUT BOTTLE DESIGN. ABSOLUT 
CALLIGRAPHY AND ABS0LUTV0DKA.COM ARE TRADEMARKS OWNED BY V&S VIM & SPRIT AB. ©1999 V&S VIN & SPRIT AB. IMPORTED BY THE HOUSE OF SEAGRAM. NEW YORK. NY. PHOTOGRAPH BY STEVE BRONSTEIN. 








